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ABSTRACT 
The Role of Self-Appraisal of Cognitive Function in Predicting Psychosocial Outcome 
Following Traumatic Brain Injury 
Robyn Beth Kervick 
J. Michael Williams, Ph.D. 
 
 
 
 
Individuals who sustain a traumatic brain injury (TBI) can experience changes in 
their physical, cognitive, and emotional status (Cifu, Kreutzer, Marwitz, Rosenthal, 
Englander, & High, 1996).  Adjustment to these changes varies, with a number of 
interacting factors, including age, injury severity, psychological variables, and 
occupational status influencing outcome (Stratton & Gregory, 1994).  Given the 
multitude of symptoms often experienced by the TBI survivor, it is perhaps surprising 
that individuals may not always be aware of such impairment.  There is support that lack 
of awareness into disability may impede rehabilitation efforts and result in poor 
adjustment post-trauma (Prigatano, 1991).  While a subset of individuals appears to 
minimize impairment, there is evidence to suggest that individuals with milder injuries 
may demonstrate exaggerated statements of impairment.  However, no researcher has yet 
investigated the impact of symptom overreport on psychosocial outcome.   
The aim of the proposed study was to examine the extent to which self-appraisal 
of cognitive function was predictive of psychosocial outcome following TBI.  It was 
hypothesized that accurate appraisal of cognition would predict better adjustment in 
terms of interpersonal relationships, independent living, and occupational status 
following TBI.  Results from the investigation lent partial support for this hypothesis, 
although obtained effect sizes were small.  Findings are discussed in the context of how 
they relate to previous research and future implications. 
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1.  INTRODUCTION 
Individuals who sustain a traumatic brain injury (TBI) often experience 
significant changes in their physical, cognitive, and emotional status (Cifu, Kreutzer, 
Marwitz, Rosenthal, Englander, & High, 1996).  For many persons traumatic brain injury 
(TBI) results in a sudden transition from a predictable life style to a state where 
competencies have changed and expectations for the future are uncertain (Godfrey, 
Knight, and Partridge, 1996).  Adjustment to these sudden changes can be quite variable, 
with a number of interacting factors, including demographic variables, injury-related 
characteristics, and psychological status influencing outcome (Stratton & Gregory, 1994).   
It is not unusual to encounter individuals who, despite being impaired due to 
neurological deficits, are not aware of their impairment (Prigatano, 1991).  A lack of 
awareness of deficits, sometimes referred to as “anosognosia”, has been studied in a 
number of populations with neurological dysfunction and is a deficit that may have 
particular implications for progress in rehabilitation (Prigatano, 1991). There is 
preliminary support to suggest that lack of disability awareness may serve to impede 
rehabilitation efforts and results in poor adjustment after brain injury (Prigatano, 1991).   
Alternatively, while some individuals appear to minimize impairment, there is 
evidence to suggest that a subset of brain-injured individuals demonstrate exaggerated 
statements of impairment.  This has been primarily observed among those who have 
suffered milder brain injuries.  It is as yet unclear whether symptom over-report impacts 
progress in rehabilitation or post-acute adjustment.   
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The remainder of the discussion that follows critically reviews the literature 
regarding self-appraisal of functioning and TBI and psychosocial adjustment following 
brain injury.  Initial sections of this review will briefly discuss the nature and incidence of 
TBI, along with symptoms commonly reported following head injury.  In addition, recent 
studies of outcome following traumatic brain injury will be reviewed.  Finally, the review 
concludes with a summary and critique of existing literature, followed by a discussion of 
the specific research question and hypotheses suggested by the review and examined in 
this study.  
1.1  Epidemiology of Traumatic Brain Injury 
Traumatic brain injury (TBI) refers to damage to brain tissue caused by an 
external mechanical force, as evidenced by loss of consciousness, posttraumatic amnesia 
(PTA), or objective neurological findings that can be attributed to TBI on physical or 
mental status examination (Harrison-Felix, Newton, Hall, & Kreutzer, 1996).  The annual 
prevalence of TBI in the United States is judged to be approximately 1.5 million, with an 
estimated 50,000-70,000 of those TBI cases resulting in moderate to severe disability 
(Collins, 1993).  Among those affected by TBI, approximately 63% are between the ages 
of 15 and 64, with young males between the ages of 15 and 24 constituting the highest 
risk group (Kalsbeek, McLaurin, Harris, & Miller, 1980).  Motor vehicle accidents, 
assaults, falls, and sports injuries represent the primary causes of traumatic brain injury.  
While many individuals with TBI recover completely, a significant number of survivors 
experience chronic disabilities requiring extensive rehabilitation (Morton & Wehman, 
1995).  
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Closed head injury (CHI) represents the most common type of traumatic brain 
injury and refers to trauma to the head that does not involve a penetrating wound to the 
skull and brain (Swiercinsky, Price, & Leaf, 1993).  Several types of damage to the brain 
may result from the trauma.  First, the blow to the head can cause focal damage at the site 
of the impact, which is known as a coup (Auerbach, 1989).  Second, the direct impact on 
the brain may force the brain against the opposite side of the skull, producing an 
additional contusion, or a countercoup (Auerbach, 1989).  Twisting or shearing of nerve 
fibers in the brain as a result of its movement may also occur, causing extensive 
microscopic lesions (Adams, Graham, Murray, & Scott, 1982).  Finally, trauma to the 
brain may lead to increased intracranial pressure due to hemorrhaging or edema, which 
can serve to further damage surrounding brain tissue (Fishman, 1975; Adams, Doyle, 
Graham, et al., 1986).   
1.2  Sequelae 
It should be evident based on the variety of mechanical forces to which the brain 
may be subjected, that the consequences of TBI can be quite variable.  Trauma to the 
brain can result in a multitude of physical, cognitive, and emotional sequelae.  While the 
exact nature, severity, and chronicity of these deficits will ultimately depend on a number 
of interacting factors, it is likely that few individuals will escape some sort of alteration in 
functioning secondary to residual impairment (Cifu, et al., 1996). 
1.2.1  Physical Sequelae 
TBI can result in a number of physical sequelae including changes in ambulation 
status, balance, coordination, fine motor skills, strength and endurance (Swiercinsky, et 
al., 1993).  Some of the most common somatic symptoms associated with mild brain 
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injury include headache, neck pain, tinnitus, dizziness, and fatigue (Katz & Deluca, 
1992).  In addition, hypersensitivity to noise and photophobia have been documented 
(Katz & Deluca, 1992; Rimel, Giordani, Barth, Boll, & Jane, 1981).  Accordingly, it is 
likely that many patients irrespective of injury severity level will experience some period 
of residual physical impairment following traumatic brain injury. 
1.2.2  Cognitive Sequelae 
Cognitive impairment is a frequent occurrence following traumatic brain injury.  
The degree of cognitive dysfunction is usually associated with the severity of brain 
injury, with greater impairment being associated with more severe injuries (Brooks, 
Aughton, Bond, Jones, & Rizvi, 1980).  Cognitive deficits following TBI can be grouped 
into five general categories: 1) impaired attention/concentration; 2) disorders of memory 
and learning; 3) poor executive functioning; 4) disorders of communication; 5) reduced 
speed of information processing (Ben-Yishay & Diller, 1993; Brooks, 1984).  Regardless 
of type of cognitive dysfunction, such problems may disrupt an individual’s daily 
functioning in a multitude of ways.      
Impaired attention and concentration are among the most common cognitive 
problems associated with brain damage (Lezak, 1989).  Attentional deficits following 
TBI can include poor concentration, heightened distractibility, and complaints of poor 
working memory (Sohlberg and Mateer, 1989).  Attentional deficits can contribute to 
difficulty following a conversation, concentrating on reading, focusing on a television 
program, or performing more than one task at a time (Schapiro & Sacchetti, 1993).  
Difficulties with attention and concentration can have devastating consequences for the 
injured individual.  For example, attentional deficits have been noted to contribute to 
     5   
 
breakdown of social relationships, secondary to the brain-injured individual’s difficulty 
in maintaining reciprocity in communication (Schapiro & Sacchetti, 1993).  In addition, 
impaired attention and concentration have been demonstrated as particularly sensitive in 
hindering return to work (Brooks, McKinlay, Symington, Beattie, & Campsie, 1987).        
Executive impairment is typically associated with frontal lobe damage following 
TBI.  Disorders of executive functioning involve a disruption in the ability to plan, 
initiate, and execute goal-directed behavior (Lezak, 1983).  In addition, disinhibition and 
an inability to control emotional expression are commonly observed following frontal 
lobe damage.  Such deficits in executive control can negatively impact daily functioning 
in a number of ways.  For example, impulsivity and the inability to self-monitor, along 
with lack of awareness of and concern about the impact of one’s behavior on others may 
result in social isolation (Wood, 1987).  Furthermore, decreased initiation may result in 
poor treatment compliance, difficulty maintaining a job or even in engaging in self-care 
(Prigatano, 1996). 
Disorders of learning and memory represent some of the most common cognitive 
consequences of traumatic brain injury (Levin, Benton, & Grossman, 1982).  As with 
disorders of executive functioning, memory difficulties have a negative influence on 
rehabilitation and everyday functioning.  Specifically, disorders of learning and memory 
have been shown to slow progress in rehabilitation and result in increased levels of 
patient frustration (Wood, 1987).  Furthermore, deficits in learning and memory may 
prevent the patient from seeing progress in rehabilitation, leading to significant emotional 
distress.  Finally, memory problems can lead to significant interference in daily 
functioning from both a cognitive and interpersonal perspective.  The injured person may 
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forget relevant details of a conversation, neglect to turn off the stove after cooking, or 
have difficulty recalling a telephone message, all of which can pose significant 
impediments to independent living. 
Disorders of communication following brain injury range from decreased 
language comprehension to reduced speech production (Levin, Grafman, & Eisenberg, 
1987).  Regardless of specific type of language disorder, communication dysfunction 
following brain injury can be extremely frustrating for the patient.  Disorders of 
communication make it difficult for patients to get their needs met as rapidly as they 
would like, secondary to slowed communication.  Furthermore, inability to comprehend 
or produce speech may result in increased frustration and agitation. 
Reduced speed of information processing is common among head-injured 
patients.  Impaired information processing refers to “the head-injured person’s difficulty 
in quickly registering incoming information, in the rapid cognitive processing of the 
material, and/or in rapid output” (Schapiro & Sacchetti, 1993, p. 90).  As a result, such 
individuals may misperceive incoming stimuli or miss pertinent information.  In addition, 
they may exhibit excessive slowness in carrying out different tasks.  Ultimately, reduced 
speed of information processing can negatively impact social adjustment (Schapiro & 
Sacchetti, 1993).  Studies have shown that patients suffering from impaired information 
processing typically withdraw from social interaction, secondary to inability to cope with 
complex and unpredictable environments (Schapiro & Sacchetti, 1993).  
Overall, successful adjustment following TBI has been demonstrated to be highly 
dependent on degree of cognitive recovery.  In fact, studies have demonstrated the 
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intellectual sequelae of TBI impede occupational and social reintegration more than the 
physical disabilities (Bond & Brooks, 1976).     
1.2.3  Psychological and Behavioral Sequelae 
As with cognitive functioning, psychological status is commonly altered as a 
consequence of brain injury, with changes in personality, emotions, and behavior 
frequently noted (Mathias & Coats, 1999).  According to Prigatano (1992), brain injury 
can result in both direct and indirect effects on personality.  Destruction of neural tissue 
in certain regions can affect personality (Grattan & Eslinger, 1989).  Grattan and Eslinger 
(1989) demonstrated that those patients with impaired cognitive flexibility were less 
likely to be empathetic towards others.  Some other common direct effects of brain injury 
on psychological functioning are emotional dullness, disinhibition, and decreased social 
sensitivity (Lezak, 1995).  Heightened anxiety, depressed mood, and hypersensitivity in 
interpersonal interactions have also been noted (Parikh & Robinson, 1987).   
Indirect effects of brain injury on personality change are also a frequent 
occurrence.  Such changes likely represent a reaction to the brain injury itself, along with 
associated losses and changes in lifestyle and can include depression, anxiety, irritability, 
restlessness, low frustration tolerance, and apathy  (Lezak, 1978).   
According to Gainotti (1993), milder brain injuries are usually associated with 
fewer changes in personality and the capacity for self-awareness is usually left intact.  
Therefore, emotional and characterological alterations for the most part will be reactive 
and adaptive.  However, as severity increases neurological contributions to personality 
and emotional changes will predominate (Gainotti, 1993).  Ultimately, altered 
psychological status following brain injury is a result of a multitude of interacting 
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variables including the nature of the individual’s neurological disabilities, social 
demands, premorbid behavior patterns, and reactions to all of these (Gainotti, 1993).   
1.3  Psychosocial Outcome of TBI 
In recent years there have been a number of studies examining outcome following 
traumatic brain injury.  As was noted in the previous section, resultant physical, 
cognitive, and psychological changes following brain injury can have a significant impact 
on the individual’s functional status.  In many cases, individuals who have suffered a 
brain injury will have disabilities that will prevent successful community reintegration 
(Santos, Castro-Caldas, & Sousa, 1998).  What follows is a brief overview of the 
literature documenting psychosocial change following traumatic brain injury and a 
review of factors commonly associated with functional outcome. 
The concept “psychosocial” has been defined as “cognitive, emotional and 
behavioral changes and their effects on family, leisure and occupational life” (McKinlay, 
Brooks, Bond, Martinage, & Marshall, 1981, p. 527).  A number of changes in 
psychosocial functioning have been noted following traumatic brain injury including 
alteration of employment or vocational status, loss of pre-injury social-networks, 
impaired sense of body image, reduced self-esteem, and enhanced dependency on family 
and welfare systems (Prigatano, 1991; Hillier, Sharpe, & Metzer, 1997).  Unfortunately, 
it is difficult to compare and consolidate the results of these studies because of wide 
variations in injury severity, input variables, outcome measures and time post-injury at 
which outcome was measured.  Still, it is clear that a number of individuals continue to 
experience psychosocial difficulties post-injury.  Research has indicated an estimated 40-
75% of severely brain-injured individuals experience persisting psychosocial problems 6-
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8 years post-injury (Tate, Lulham, Broe, et al., 1989; Oddy, Coughlan, Tyerman et al., 
1985).  Studies of mild head-injury patients have also documented changes in various 
areas of psychosocial functioning, including altered employment status and reductions in 
social support (Andrasik & Wincze, 1994).   
A study by Ponsford, Olver, and Curran (1995) found that survivors of TBI 
continue to experience significant psychosocial impairment up to two years post-TBI.  A 
majority of participants in this study had sustained a severe head injury, as evidenced by 
coma duration and length of posttraumatic amnesia (PTA).  Approximately one third of 
participants sampled required assistance with activities in the community, such as 
shopping and banking.  In addition, less than half of those employed at the time of injury 
had returned to work.  This was also the case for those who had been students at the time 
of injury.  An even smaller proportion had been able to return to previous leisure pursuits.  
Finally, approximately half the sample reported a reduction in social support since the 
injury.  The results from this study suggest that psychosocial changes following TBI not 
only manifest themselves in many domains of the patients’ lives, but they can persist 
beyond the acute stages of recovery.     
 Social isolation has been reported in the literature as a frequent and distressing 
occurrence following brain injury (Finset, Dyrnes, Krogstad, & Berstad, 1995; Ponsford 
et al., 1995).  According to Morton and Wehman (1995), pre-injury friendships 
frequently diminish following TBI, resulting in loneliness and increased dependence on 
family.  In a study by Finset and colleagues (1995), approximately 57 percent of their 
sample of TBI patients reported that their social networks had declined subsequent to 
their injury.  Injury severity was significantly inversely related to social network, with 
     10   
 
shorter coma duration associated with significantly less social interaction and support 
than longer comas (Finset et al., 1995).  The authors proposed that family members may 
underestimate the severity of injury in those patients who had shorter comas and may 
consequently provide less support than those with longer coma durations. 
Marsh, Knight, and Godfrey (1990) also investigated the social functioning of a 
group of TBI patients.  Participants included severe traumatic brain injury patients living 
in the community who were still receiving rehabilitative services.  A normal control 
group consisting of significant others who were familiar with the patient was also used in 
the study.  Data were obtained on cognitive and psychological functioning and on social 
interaction via interview, cognitive tests, questionnaires, and videotaped interactions.  
While no signs of emotional or psychiatric disturbance were noted, results indicated that 
traumatic brain injury patients exhibited significant deficits in their social functioning.  
Specifically, TBI patients were reported as exhibiting a decrease in the frequency of their 
social behavior and as a result were rated as less socially adjusted than the control 
subjects.  There was no association between level of social skill and social adjustment, 
nor were cognitive abilities, such as speed of information processing or memory deficit 
predictive of social adjustment.  Overall, results suggest that disruption of social 
functioning is a common consequence of TBI, although it may not be significantly 
affected by cognitive impairment. 
Alteration of employment status has been the most commonly reported 
psychosocial consequence of TBI. According to researchers, approximately one-third of 
severely head-injured patients return to gainful employment by approximately 2-4 years 
post-injury (Prigatano, 1991).  However, a significant number of TBI survivors 
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experience persistent unemployment, which can contribute to secondary psychosocial 
consequences, such as depression, low self-esteem and reduced social contacts 
(Thomsen, 1987; Morton & Wehman, 1995).  Brooks and colleagues (1987) investigated 
return to work within the first seven years following severe head injury and discovered 
that rate of employment dropped from 86% before injury to 29% post-injury.  Some 
authors have noted that even three to five years post-injury, previously employed mildly 
head-injured patients may demonstrate impaired functioning and a high incidence of 
unemployment (Uzzell, Langfitt, & Dolinskas, 1987).  Others have demonstrated that 
among those who return to work, a significant percentage continue to report job-related 
difficulties (Fraser, Dikmen, McLean, Miller, & Temkin, 1988).  Moreover, while some 
patients are able to resume employment, they may be working in a significantly lower 
capacity than they had been premorbidly (Fraser, et al., 1988).   
Significant changes in psychosocial functioning in terms of activities of daily 
living have also been noted following closed head injury.  McLean, Dikmen, Temkin, 
Wyler, and Gale (1984) examined psychosocial functioning in terms of the effectiveness 
in performing activities of daily living among a group of TBI patients in the acute stages 
of recovery following head injury.  Friends of the head-injured subjects were also used in 
the study as controls.  Overall, the results from this study indicated that at one month 
post-injury, brain-injured subjects experienced significantly greater dysfunction in daily 
living than controls, with physical disabilities (e.g. ambulation) less affected than major 
role activities.  On most measures a significant relationship was found between severity 
of injury and percentage of dysfunction.  Finally, an inverse relationship between severity 
of injury and emotional disturbance was discovered, such that individuals with milder 
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injuries endorsed higher levels of emotional disturbance.  It was proposed by the authors 
that perhaps those with milder injuries are more aware of their disabilities, resulting in 
greater levels of emotional distress.     
A follow-up investigation of the same subjects revealed similar results at one year 
post-injury (McLean, Sureyya, Dikmen, & Temkin, 1993).  Patients continued to 
experience problems in a variety of psychosocial domains including ability to return to 
work and resumption of leisure activities.  Although some improvement was noted in 
both physical and psychosocial areas of functioning, improvements were greater in the 
physical domain.  Thus, psychosocial problems predominated at one year post-injury.  As 
with the previous study, the nature and extent of difficulties was found to vary as a 
function of head injury severity, with severely head injured patients experiencing more 
psychosocial dysfunction than those with less severe injuries. 
1.3.1  Factors Associated with Altered Psychosocial Functioning Following TBI 
Given the multitude and chronic nature of difficulties with psychosocial 
functioning following TBI, researchers have begun to investigate the utility of a number 
of factors in predicting psychosocial outcome.  According to Brooks and colleagues 
(1987), psychosocial outcome following brain injury is dependent on three types of 
variables: 1) pre-injury variables (e.g. age, educational and occupational status, and 
personality); 2) injury-related variables (e.g. severity of brain injury, site of brain lesion); 
and 3) post-injury variables (e.g. physical, cognitive, and behavioral status at varying 
times after injury).  More likely, it is an interaction of all three types of variables that 
contributes to psychosocial outcome following traumatic brain injury (Dikmen, Ross, 
Machamer, & Temkin, 1995). 
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 Preinjury characteristics often associated with psychosocial adjustment following 
head injury include age, education, occupational status, psychiatric history and substance 
use (Dikmen et al., 1995).  In general poorer functioning has been associated with 
increased age, with those over 40 years of age experiencing worse outcomes (Carlsson, 
Esson, & Loftgren, 1968).  In addition, a high level of preinjury education and occupation 
has been related to improved prognosis for resumption of employment post-injury 
(Gilchrist & Wilkinson, 1979; Rimel et al., 1981).  Premorbid substance use and abuse 
has also been linked to poor psychosocial outcome.  Recent studies have shown that 
alcohol is involved in 50% of all head injuries, with blood alcohol level at the time of 
injury negatively impacting recovery following brain injury (Sparadeo, Strauss, & Barth, 
1990).  Finally, premorbid personality has been shown to significantly impact social and 
emotional behavior following brain injury (Prigatano, Pepping, & Klonoff, 1986).  Malia, 
Powell, and Torode (1995) examined the relationships between pre- and post-trauma 
personality and psychosocial functioning at various times post-injury in a group of brain-
injured patients and found that better psychosocial functioning was consistently 
associated with having an “easy going disposition”.    
 Many researchers have linked severity of brain injury with psychosocial outcome.  
Specifically, length of coma has been found to be a good predictor of return to work at 6 
months post-injury (Ruff, Marshall, Crouch, et al., 1993).  Length of posttraumatic 
amnesia (PTA) has also been reliably associated with psychosocial outcome.  Tate and 
Broe (1999) investigated the contribution of a variety of variables in predicting 
psychosocial functioning post-TBI.  They discovered severity of injury, as measured by 
PTA along with associated neurophysical impairment significantly predicted 
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psychosocial outcome.  Results from this study indicated that those with more severe 
brain injuries were more likely to have impaired occupational functioning and poor 
independent living skills.  An investigation by Thomsen (1987) supported these findings.  
Patients with the most severe brain injuries exhibited little improvement from early to 
late follow-up and experienced persisting social isolation and behavioral difficulties.  In 
addition, higher rates of unemployment and caregiver stress were noted for those patients 
with more severe brain injuries.   
Hellawell, Taylor, and Pentland (1999) assessed the cognitive and psychosocial 
functioning of a group of consecutive patients with moderate to severe head injury at 6, 
12 and 24 months post-injury using the Glasgow Outcome Scale (GOS), a global measure 
of outcome, and a battery of neuropsychological tests of cognitive functioning.  Results 
indicated that initial severity of injury was associated with poorer outcome at all three 
time periods.  That is, those classified as severely brain-injured had worse global 
outcome than those with moderate brain injuries.  It should be noted however, that 
relatives of the patients reported similar patterns of psychosocial difficulties, regardless 
of injury severity.  The authors concluded that relatives’ reports were more likely 
reflective of a person’s disability in that they were asked to report information about 
observed function in everyday life, whereas the GOS provided a more global estimate of 
disability.       
Hanks, Temkin, Machamer, and Dikmen (1999) examined psychosocial 
functioning in a group of TBI patients with varying levels of severity.   At one year post-
injury those with moderate TBI reported greater difficulties than those with mild or 
severe injuries, as measured by the Katz Adjustment Scale (KAS).  The authors noted 
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that perhaps those with more severe injuries were unaware of their disabilities resulting in 
fewer self-reported symptoms.  
An investigation by Dacey and colleagues (1991) sought to determine the effect 
of head injury versus non-neural injuries on neuropsychological and psychosocial 
outcome.  Participants included 242 acutely brain-injured patients and a trauma control 
group, consisting of 132 patients with acute injuries to body parts other than the brain.  
Outcome was assessed with a variety of neuropsychological and self-report measures at 
one month post-injury.  Results indicated that neuropsychological outcome was primarily 
associated with severity of head injury rather than other systems injuries.  Alternatively, 
psychosocial outcome was affected by both head injury severity and severity of other 
systems injury.  In cases of mild and moderate head injury, psychosocial outcome was 
partly associated with presence of other system injuries.  Moreover, head injury severity 
was significantly predictive of psychosocial functioning, with severely head-injured 
patients having worse outcome than the mildly head injured, regardless of 
presence/severity of other systems injury.  It may be that in cases of severe head injury, 
the severity of the head injury may mask the effects due to other systems injuries.  In the 
case of mild and moderate head injury, however, observed psychosocial disturbance is 
partly related to other systems injuries. 
 In general, the reviewed studies illustrate a significant association between more 
severe head injuries and poor psychosocial outcome.  However, it should be noted that 
mild and moderate cases have also been demonstrated to experience significant 
reductions in psychosocial functioning.  Thus, severity of brain injury alone does not 
appear to account for disturbances in psychosocial adjustment post-injury.   
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 Many researchers have examined the impact of post-trauma cognitive status on 
psychosocial functioning following traumatic brain injury.  Fraser and colleagues (1988) 
examined a group of head-injured participants at one month and 12 months post-injury 
and discovered that those who had not returned to work by one year post-injury 
performed significantly worse on neuropsychological measures than did those who had 
returned to work.  Specifically, not returning to work was significantly associated with 
poor performance on measures of motor speed, cognitive flexibility, visual-spatial 
memory, and visual-spatial problem solving and manipulatory skills.  The authors 
concluded that the neurologic and associated neuropsychological severity of the injury 
have a particularly considerable role in post-injury employment status. 
As previously noted, a number of personality, emotional, and behavioral changes 
can result following closed head injury.  Psychological changes have been noted to be 
more distressing to patients and their relatives when compared to physical disability 
(McKinlay et al., 1981; Oddy, Humphrey, & Utley, 1978).  Furthermore, as with 
cognitive dysfunction, such changes have been demonstrated to negatively impact 
functional outcome with restrictions in resumption of occupational, leisure and social 
activities frequently noted (Najenson, Groswasser, Mendelson, & Hackett, 1980; 
Lundholm, Jepson, & Thornval, 1975; Hpay, 1971).  A study by Lezak (1987) 
documented a number of characterological changes following brain injury and their 
influence on psychosocial outcome.  Specifically, poor anger control, impaired initiative, 
and depression contributed to poor success in resuming normal social relationships and 
activities.   
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 A small number of studies have used multivariate methods in predicting 
psychosocial outcome following brain injury.  Dikmen and colleagues (1994) examined 
return to work at 1-2 years post injury.  Return to work was reliably predicted using 
education, preinjury work history, brain injury severity, neuropsychological functioning, 
and severity of non-head injuries (Dikmen, Temkin, Machamer, et al., 1994).  Ruff and 
colleagues (1993) found similar results in their investigation of a group of severely head-
injured patients.  Psychosocial outcome was defined in terms of employment status or 
return to school post-injury, with age, length of coma, and neuropsychological 
functioning significantly related to return to work or school. 
 Brooks and colleagues (1987) also investigated the contribution of multiple 
factors in predicting psychosocial outcome.  The rate and prediction of return to work 
was examined in 98 severely head injured patients during the first seven years after injury 
(Brooks et al., 1987).  The authors examined a number of pre-traumatic (premorbid 
social/occupational level, work status, age, sex), traumatic (duration PTA), and post-
traumatic factors (physical, cognitive, emotional/behavioral status) in predicting return to 
work post-injury.  They discovered that younger patients and those with 
technical/managerial jobs before injury were more likely to return to work than those 
over 45 years of age, or those in unskilled occupations.  In addition, the presence of 
cognitive, behavioral, and personality changes was significantly related to a failure to 
return to work. 
 The work of Brooks and colleagues (1987) was expanded by another group of 
investigators.  In this study, researchers examined employment outcome in male 
survivors of mild, moderate and severe TBI, 1-8 years post-injury (Stambrook, Moore, 
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Peters, Deviaenes, & Hawryluk, 1990).  They sought to determine what pre-trauma, 
injury-related, and post-trauma factors best predict return to employment following TBI. 
Results indicated that of those patients classified as severely injured who were employed 
full-time prior to the head injury, only 55% were employed full-time following their head 
injury.  Alternatively, moderate and mild injury patients tended to be able to return to 
their original level of work.  Factors associated with lower post-injury vocational status 
included low pre-injury vocational status, a high degree of physical difficulties, high 
relative’s ratings of belligerence displayed by the patient, older age, lower GCS scores on 
admission and a high degree of psychosocial difficulties.  Overall findings suggest a 
combination of pre-injury, injury, and post-injury variables were best predictive of return 
to work following closed head injury, rather than only one type of variable. 
 Ponsford and colleagues (1995) used a multivariate approach to investigate which 
of a range of variables relating to demographic factors, injury severity and degree of 
disability on admission to rehabilitation were the best predictors of employment status 2 
years after traumatic brain injury.  Participants included 74 TBI patients who had been 
employed prior to injury and had previously undergone rehabilitation.  Findings indicated 
that of those employed full-time at the time of injury, only 35% had returned to full-time 
work, 7% to part-time work, and 58% were not employed.  The best predictors of 
employment status two years post-injury were age, GCS score on acute hospital 
admission and the degree of functional disability on admission to rehabilitation, as 
measured by total score on the Disability Rating Scale. 
 One factor that has not received much attention in terms of impact on adjustment 
is the patient’s subjective appraisal of their disability level.  The following section will 
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briefly review literature documenting accuracy of self-appraisal of functioning following 
TBI and associated impact on outcome.     
1.4  Self-Appraisal of Functioning 
1.4.1  Minimization/Unawareness of Deficits 
Given the magnitude and number of difficulties often experienced by brain-
injured individuals, it is perhaps surprising that a significant proportion of patients are to 
some extent unaware of these impairments (Anderson & Tranel, 1989; House & Hodges, 
1988; McGlynn & Schacter, 1989).  Impaired awareness has been defined as “a deficit in 
a person’s capacity for self-appraisal of his or her own abilities and/or actions” (DeHope 
& Finegan, 1999, p. 3).  The phenomenon of unawareness has been documented in a 
wide variety of neuropsychological syndromes, with cases of lack of insight into 
disability recognized as early as the late 17th century (Prigatano & Schacter, 1991).   
Prigatano (1986) notes that many severely head-injured patients continue to 
minimize the severity of residual neuropsychological deficits for several years following 
trauma.  Evidence on this point comes from a study by Groswasser, Mendelson, Stern, 
Schechter and Najenson (1977), who found that all patients who exhibited unawareness 
of behavioral disturbances when evaluated 6 months post-injury continued to do so at a 
30-month follow-up evaluation.  Furthermore, Ford (1976), in his clinical observations of 
a large selection of head-injured patients, included “lack of insight” as a primary change 
resulting from the brain damage.  He noted that the patient is usually unaware of his 
intellectual impairment and will deny any change and observed that “at first [the patient] 
will identify with his own premorbid self-image, and only after many destructive failures 
comes to see he is not the man he was” (Ford, 1976, p. 693). 
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Fleming, Strong, and Ashton (1996) noted that the most common method used to 
assess unawareness of deficits is to compare patient self-report of functioning to either 
relative or treatment staff reports of the patient’s functioning.  Ratings of relatives or 
treatment staff are taken as an objective measure of the patient’s level of functioning.  
Therefore, discrepancies between these reports are believed to represent degree of 
impaired awareness.  While relatives may deny or underestimate impairment in the brain-
injured patient themselves, relatives’ ratings have been noted to be more in agreement 
with those of the treatment staff than patients’ own self-appraisals of functioning 
(Fordyce & Roueche, 1986).  Furthermore, they have the advantage of spending a 
considerable amount of time with the patient and are familiar with his or her premorbid 
functioning, thus offering a valuable perspective (Fleming, Strong, & Ashton, 1996; 
Prigatano & Altman, 1990).    
Sbordone, Seyranian and Ruff (1998) investigated degree of unawareness in a 
group of brain-injured individuals with varying levels of severity.  The complaints of the 
patients and their relatives were contrasted in terms of the severity of TBI and the type of 
complaint (physical, cognitive/behavioral and emotional).  While no differences in 
subjective report of physical complaints were observed between relatives and patients, 
relatives consistently reported more cognitive/behavioral and emotional problems than 
did patients, regardless of injury severity.  The authors concluded that this result was 
likely a result of the TBI patients’ poor awareness, rather than psychological denial, since 
all subjects were involved in personal injury litigation or a claimant in Worker’s 
Compensation.  Thus, the patients’ impaired self-awareness produced a lack of 
information about their cognitive, behavioral, and emotional symptoms. 
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Fordyce and Roueche (1986) evaluated level of unawareness in twenty-eight 
patients who were severely brain-injured.  Behavioral ratings made by patients, their 
relatives, and the patient’s treatment staff were compared using the Patient Competency 
Rating Scale (Prigatano et al., 1986).  Results indicated that a majority of the subjects 
evidenced some degree of unawareness.  In general, relatives’ ratings of patient 
functioning tended to be more in agreement with those of treatment staff, although, 
relatives did typically rate the patient “higher” than did the rehabilitative staff.   
Oddy and colleagues (1985) also investigated unawareness in a brain-injured 
population.  They compared patient reports of behavioral problems with reports of the 
patients’ relatives at 7 years post-injury and discovered that patients underestimated the 
frequency of problems compared to relatives’ reports.   
Another commonly used method to assess unawareness of difficulties has been to 
compare the patient’s subjective appraisal of deficits to performance on objective 
measures of functioning.  Sunderland, Harris, and Baddeley (1983) had TBI patients rate 
themselves in terms of memory skills.  Participants were then tested on a variety of 
objective measures of memory.  In addition, relatives made their own independent ratings 
of patients’ memory functioning.  For postacute TBI patients, the relatives’ ratings of 
patients’ memory skills tended to correlate with patients’ actual memory performance.  In 
contrast, patients tended to overestimate their memory ability relative to actual 
performance.  During the acute phase of recovery, neither TBI patients’ or relatives’ 
judgement about memory function was significantly correlated with objective test 
performance.        
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A subsequent study by Sunderland, Harris, and Gleave (1984) looked at self-
awareness of memory functioning among TBI patients who had suffered a severe injury 
versus those who had sustained a mild brain injury.  Participants were asked to rate their 
memory skills on a questionnaire, and independent ratings from the patients’ relatives 
were also obtained.  Overall results indicated that the severe head injured group did not 
differ in their report about the impact of memory deficits on their daily lives compared to 
mild head injured patients.  That is, 33% of the severe head injury patients said memory 
problems were not a problem at all compared to the same percentage of mild head injury 
patients, suggesting that the severely injured individuals may be underestimating degree 
of impairment.  Of particular interest is the fact that 34% of the relatives of the severe 
TBI patients reported memory problems to be severe or moderate, whereas only 18% of 
the relatives of the mild head injury patients reported such a degree of difficulty.  Thus, it 
is unclear whether or not mild head injury patients were exaggerating level of 
impairment. 
A variety of mechanisms have been proposed to account for reduced awareness 
following brain injury (Rebmann & Hannon, 1995; Weinstein, 1991).  A significant 
number of researchers have attributed unawareness of deficits to brain damage that 
disrupts the mechanisms necessary for normal awareness of changed cognitive 
functioning (McGlynn & Schacter, 1989).  For example, TBI patients with reduced 
awareness have been shown to have a greater incidence of bilateral neuropathological 
lesions, as evidenced by MRI and CT scans (Prigatano & Altman, 1990).   
Further support for a neuroanatomical theory of unawareness comes from studies 
documenting different patterns of brain damage producing different types of awareness 
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disturbances (McGlynn & Schacter, 1997).  For example, unawareness of memory 
impairment and unawareness of changes in personality and behavior are typically 
associated with frontal lobe damage (Bond, 1984; McGlynn & Schacter, 1989).  In 
addition, unawareness of aphasic disorders has been documented in patients with left 
hemisphere brain damage.  Finally, disturbances in awareness of hemiplegia or 
hemianopia have been associated with right posterior brain lesions (McGlynn & Schacter, 
1989). 
As noted previously, in general, unawareness of deficits has been linked with 
more severe brain injuries (Allen & Ruff, 1990).  Prigatano and colleagues (1998) 
examined initial disturbance of consciousness and resultant impaired awareness in a 
group of patients with traumatic brain injury.  Severity of brain injury was measured by 
length of coma and retrospective estimates of length of posttraumatic amnesia (PTA).  
Unawareness of deficits was measured using difference scores between patients and their 
relatives on a self-report scale of behavioral competencies.  Results indicated that based 
on both admitting GCS scores and estimates of PTA, patients with severe TBI 
overestimated their behavioral competencies more than healthy controls or patients with 
less severe head injuries.  Overall, their study indicated that healthy controls do not 
typically over- or underestimate their behavioral competencies.  However, a majority of 
TBI patients deviated from their relatives’ reports (over 70%).  While 40% of the TBI 
subjects overestimated their behavioral competencies, a small percentage underestimated 
their competencies.  These individuals tended to have less severe injuries.  These findings 
emphasize that TBI severity can substantially influence how individuals subjectively 
report their behavioral competencies. 
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 Psychological denial has also been proposed to account for unawareness of 
disability following brain injury (Lewis, 1991).  Psychodynamic theorists have argued 
that deficits may be denied or minimized because awareness would cause too much 
emotional distress.  In this respect, denial or unawareness of illness is seen as a defense 
mechanism, protecting the individual from emotional pain.  Support for such a theory 
comes from studies that have documented increases in agitation in patients who have 
been confronted with the denied reality.  Alternatively, those with neurologically based 
unawareness have a tendency to show indifference when confronted with objective 
evidence of deficit. 
 Examination of the time course of insight disorder following TBI can also help to 
differentiate between biologic and psychological explanations of impaired awareness.  
While a neuroanatomical explanation attributes poor insight to a brain lesion, implying a 
persisting lack of insight following TBI, a psychological explanation for compromised 
insight implies a dynamic process in which greater insight is gained with increasing time 
since injury (Godfrey, Partridge, Knight, & Bishara, 1993).  A recent study supports a 
psychological explanation for compromised insight following TBI (Godfrey et al., 1993).  
In this cross-sectional study, TBI patients were followed up at 6 months, 1 year, or 2 to 3 
years post-injury.  Social skills at each time point were assessed both by independent 
judges and by the patients themselves.  At 6 months the patients rated themselves as 
having similar skills to orthopedic controls, while independent judges rated the same 
individuals as being significantly less skilled than the controls.  As the time period 
increased, patients rated themselves as having worse social skills than the orthopedic 
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control group.  These findings suggest that TBI patients initially lack insight into 
functioning, but gain awareness following acute stages of recovery.   
 Despite the differing theories of unawareness following head injury, the fact that 
brain-injured individuals are sometimes unaware of their deficits has potentially 
important clinical consequences.  It is generally accepted that awareness of deficits is 
necessary for success in rehabilitation post-injury (Lam, McMahon, Priddy & Gehred-
Schultz, 1988; McGlynn & Schacter, 1989).  It is argued that patients who are aware of 
their deficits will be more apt to show concern about their deficits and about their 
cognitive status and consequently more likely to take advantage of rehabilitation 
opportunities (Anderson & Tranel, 1989).  Likewise, researchers have proposed that 
deficits can be addressed only when they are acknowledged and appreciated.  A study by 
Lam and associates (1988) supports this assertion.  They investigated deficit awareness 
and treatment performance among a group of 45 severely head-injured clients in a post-
acute rehabilitation program.  Results indicated that those brain-injured patients who 
were aware of their deficits tended to have better treatment performance as rated by their 
therapist.  
Gass and Apple (1997) note that awareness probably plays a role in determining 
the types of difficulties that patients encounter in daily living.  They argue that those who 
accurately appraise their own deficits and limitations are better able to compensate or, in 
some cases, avoid potentially troublesome situations that challenge their cognitive skills.  
Alternatively, inaccurate and overly optimistic self-appraisal can lead to poor decision-
making based on unrealistic expectations, resulting in repeated failures (Gass & Apple, 
1997).   
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 Lack of insight may result in the individual choosing a level of work that is not 
appropriate for their abilities (Prigatano, 1991).  Impaired awareness may also lead to 
problems in the patient’s interpersonal relationships.  Failures to recognize TBI-related 
behavioral changes, such as impulsiveness and irritability, may result in alienation of 
family and friends and ultimately social isolation (Prigatano, 1991).  Furthermore, 
inaccurate self-appraisal is likely to cause friction with family members or significant 
others who repeatedly must challenge the poor judgments and unrealistic perceptions of 
such individuals.        
Empirical evidence to support such assertions comes from a study by Melamed, 
Groswasser, and Stern (1992).  They found acceptance of disability to be significantly 
associated with better work status in a series of 78 persons with head injury.  They 
suggested that acceptance of disability may be hindered by poor awareness, which in turn 
may result in failures upon resumption of premorbid roles.   
According to DeHope and Finegan (1999), impaired awareness impedes efforts to 
reenter the social community.  They argue that impulsivity and disinhibition make 
successful, daily interactions outside the therapeutic setting difficult to achieve.  Such 
difficulties may in turn result in loneliness, isolation and poor self-esteem.   
1.4.2  Exaggeration of Impairment 
 While a significant number of TBI patients have been demonstrated to minimize 
cognitive dysfunction, exaggeration of level of impairment following brain injury has 
also been documented (Tyerman & Humphrey, 1984).  Symptom overreport has been 
noted primarily among individuals with milder brain injuries.  That is, while the literature 
suggests that the typical course following mild head injury is complete or near complete 
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recovery, a minority of individuals continue to report persisting symptoms or disability 
months to years following trauma (Binder, 1997).   
In contrast to the severely head-injured population, where there is a pervasive lack 
of insight or awareness of the extent to which the cognitive deficits exist, mild brain 
injury patients may exhibit an exaggerated awareness and hypersensitivity to loss of prior 
function and integrity.  This heightened awareness often results in a considerable amount 
of psychological distress (Schapiro & Sacchetti, 1993).  Although such patients may have 
suffered a brain injury, there is often a lack of objective evidence for their dysfunction 
(Schapiro & Sacchetti, 1993).  This may cause the individual to fear that they are “going 
crazy”.   Furthermore, family members and friends may see that the patient “looks 
normal” and thus deny the patient’s disability and expect that they should function as 
they did prior to the injury.  This may further serve to increase the individual’s 
heightened sensitivity and preoccupation with his/her own dysfunction, since the reaction 
from others serves to invalidate the individual’s self-perception.   
Given the discrepancy often noted between subjective complaints of mild 
traumatic brain injury (MTBI) patients and objective data of neuropsychological 
functioning, researchers have begun to investigate the impact of a variety of 
psychological factors on persisting reports of disability.  According to Prigatano and 
colleagues (1998) an individual’s psychiatric state can influence his or her report of 
behavioral competency.  For example, depression has been noted to result in individuals 
underestimating their behavioral competency.  Seidenberg, Taylor, and Haltiner (1994) 
tested the hypothesis that emotional disturbance is more predictive of cognitive 
complaints than is actual performance on structured tasks.  Results indicated that negative 
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self-appraisals of cognitive functioning, although relatively independent of measured 
cognitive ability, were more closely related to negative affectivity.   
Gass and Apple (1997) investigated self-appraisal of cognitive difficulties among 
63 patients with closed head injury in relation to memory test performance and emotional 
disturbance.  All participants were asked to complete the Cognitive Difficulties Scale 
(CDS), a self-report measure on which they were to endorse everyday inefficiencies, 
lapses of attention or memory and related functions (McNair & Kahn, 1983).  In addition, 
subjects completed a brief neuropsychological battery.  Emotional disturbance was 
evaluated with the MMPI-2.  The authors found that while subjective complaints roughly 
reflected actual memory limitations, the degree of patient’s complaints was more 
reflective of their degree of distress, worry, and dissatisfaction.   
The role of financial incentives in the maintenance of symptoms and disability 
after traumatic brain injury has also been investigated.  That is, because complaints of 
cognitive difficulties following accidents are often compensable, patients may be inclined 
to exaggerate or feign such difficulties in order to justify their claim for compensation or 
disability (Binder, 1990).    Support for this theory comes from a meta-analysis conducted 
by Binder and Rohling (1996) who discovered that monetary incentives had more 
potency for mildly injured patients without medical evidence for persisting brain injury 
than for patients with unequivocal evidence of moderate or severe traumatic brain injury.  
Thus, the authors concluded that absent financial compensation, some patients would 
have fewer problems and some patient’s problems would be eliminated.   
 Misattribution of symptoms has also been proposed to account for symptom 
overreport among head injured patients.  Psychologists have long noted that when 
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humans reason under uncertainty, they express various biases in their inferences (Tversky 
& Kahneman, 1974).  One bias that might develop is the tendency to attribute the cause 
of cognitive errors to a recent brain injury, even if no significant brain damage or 
cognitive impairment exists.  Such biases of course require that the individual is aware of 
their cognitive functioning.  It is plausible that those with severe head injuries are not 
able to think about their cognition; therefore they will be biased towards inferences that 
they have no impairment.  However, those with milder injuries may become 
hypersensitive to cognitive difficulties, attributing all errors in cognition to their brain 
injury.  Thus, it is plausible that somewhere along the severity dimension, patients shift 
from exaggerating impairment to denying impairment.  If this is the case and if accuracy 
of self-appraisal is related to outcome, it would be important clinically to convince those 
who exaggerate impairment that they are not as bad as they think they are and to 
convince those who underreport problems that they are impaired.    
1.5  Summary and Hypotheses 
As was illustrated, a significant proportion of TBI patients clearly continue to 
perceive impairment following head injury, despite the absence of objective evidence of 
damage.  Alternatively, a number of patients appear to lack awareness into their 
disabilities.  Preliminary research suggests that successful outcome following TBI may be 
partially dependent on awareness of changes in cognitive functioning and acceptance of 
disability (Prigatano, 1991).  However, few studies have investigated the impact of 
subjective appraisal of deficits on psychosocial adjustment following traumatic brain 
injury in a comprehensive group of patients with varying levels of injury severity.  
Among those that have studied self-appraisal of competencies and functional outcome, a 
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majority focused exclusively on unawareness of impairment, neglecting those who 
appear to exaggerate level of disability.  Furthermore, researchers have emphasized 
appraisal of behavioral competencies, rather than perceived alteration of cognitive 
functioning.  Moreover, studies have primarily examined self-appraisal as it relates to 
rehabilitation outcome, rather than successful post-acute adjustment.  Finally, methods of 
measuring psychosocial adjustment have frequently focused on gross measures of status 
such as return to work, neglecting other aspects of life that may be equally important to 
the patient, such as involvement in recreational activities or interpersonal relationships. 
It has been argued that the most consistent and disabling consequences of head 
injury are not the physical or neurological sequelae per se, but the impairments in 
cognition, emotions, and behavior that create barriers to successful psychosocial 
functioning (Brooks, 1984; Oddy, Humphrey, & Utley, 1978).  Based on the literature 
reviewed, there is a current requirement for more detailed information regarding 
psychosocial reintegration following TBI and factors influencing successful outcome. 
The aim of the current study was to examine the impact of self-appraisal of 
cognitive function on psychosocial outcome post-TBI.  Specifically, psychosocial 
outcome refers to occupational activities, interpersonal relationships, and independent 
living skills.  It was hypothesized that if an individual exhibits accurate appraisals of their 
cognitive difficulties, then they will be more likely to be successful in terms of return to 
work, independent living, and social activities.  The underlying theory of this hypothesis 
is that accurate self-appraisal of cognitive functioning will help the individual to choose 
activities that are better suited to their abilities and avoid situations that will challenge 
them beyond their capabilities.   
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A second hypothesis was that there would be an interaction between severity of 
brain injury, self-appraisal of deficits and psychosocial adjustment.  Specifically, it was 
expected that subjective appraisal of cognitive function would have an interactive role in 
predicting psychosocial outcome.          
Specific study aims and hypotheses are listed below: 
Aim 1:  To explore group differences in self- and observer appraisals of cognitive 
function.  It was hypothesized that those with severe TBI would report significantly fewer 
problems than observers and that those with mild and moderate injuries would report 
significantly more problems than observers.  No difference was expected between normal 
control self- and observer reports of cognitive functioning. 
Aim 2:  To examine whether severity of brain injury predicts psychosocial outcome.  It 
was hypothesized that more severely brain-injured individuals would have worse 
outcome in terms of work status, interpersonal relationships, and independent living skills 
than those with milder injuries.  
Aim 3:  To examine the relationship between appraisal accuracy and psychosocial 
outcome.  It was hypothesized that more accurate appraisals of cognitive function would 
be significantly associated with better psychosocial outcome. 
Aim 4:  To investigate whether appraisal accuracy would serve to moderate the 
relationship between injury severity and psychosocial outcome.  It was hypothesized that 
there would be a significant interaction between injury severity and appraisal accuracy, 
and that this interaction would account for a significant proportion of variance in 
psychosocial outcome, thereby mitigating the effects produced by severity of TBI.  This 
interaction holds that greater awareness of cognitive abilities would mitigate the effects 
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produced by severity of TBI, thereby enabling the individual to lead an active social and 
vocational life despite limitations resulting from severity of injury. 
Aim 5:  The final aim was exploratory in nature and was to investigate whether some 
forms of cognitive appraisal accuracy are more important than others in predicting 
psychosocial outcome. 
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2.  METHOD 
2.1  Participants 
 Participants consisted of 103 TBI survivors of varying levels of severity and were 
recruited from HealthSouth Rehabilitation Institute in Tucson, AZ (n = 47), local brain 
injury survivor and caregiver support groups (n = 34), and a neuropsychology 
consultation service (n = 22).  Male and female TBI survivors between the ages of 18 and 
65 who were at least 6 months post-injury were invited to participate in the study.  
Diagnosis and severity of closed TBI were verified by medical records whenever 
possible.  In cases where medical records were not available, injury severity was 
determined via interview with the TBI survivor and their family member(s).      
The following exclusion criteria were employed: 1) history of prior head injury 
with loss of consciousness (LOC) greater than 5 minutes or other neurological illness; 2) 
penetrating head injury or associated spinal cord injury; 3) history of substance abuse or 
psychiatric illness involving inpatient hospitalization; 4) aphasic disorder that interfered 
with ability to complete measures.  Chart reviews were conducted whenever possible to 
ensure that prospective subjects met all inclusion and exclusion criteria.  Additional 
information regarding medical and psychiatric history was obtained via interview with 
the participant and their relative. 
Family members of the TBI survivors were also recruited to participate in the 
study.   All relatives were individuals who resided with the patient and were familiar with 
the patient’s daily functioning both pre- and post-injury.   
A normal control group was also included in the study in order to assess appraisal 
accuracy in a population without brain injury.  Control subjects were recruited from a 
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local university and the general community.  Exclusion criteria were the same for 
controls as for brain injury participants.   
2.2  Materials 
2.2.1  Severity of Brain Injury  
 The Glasgow Coma Scale (GCS; Teasdale and Jennett, 1974)) was designed to 
determine and monitor the depth of coma.  The clinician rates the degree of eye opening 
and motor and verbal responses based on the patient’s response to verbal command and 
pain induction.  Responses in each category are assigned a numerical value, yielding a 
total score between 3 (no response) and 15 (alert and well oriented).  In the first 24 hours 
after injury, GCS scores are frequently used to grade severity of injury and to predict 
outcome (Levin, Grossman, Rose, & Teasdale, 1979). 
  Duration of post-traumatic amnesia (PTA) has also been demonstrated a reliable 
index of severity of injury (Russell & Smith, 1961).  PTA has been defined as “the period 
in which the individual loses the ability to store or retrieve new memories” (Guthkelch, 
1979, p. 121).  The duration of PTA has been estimated by reference to the date of the 
first post-accident memory (Sisler & Penner, 1975).  Notes in hospital records that 
indicate alertness and orientation can also be used to determine duration of PTA (Sisler & 
Penner, 1975).  PTA can be measured at any time after the injury by taking a careful 
history.  A recent study by McMillan, Jongen, and Greenwood (1995) supported the 
utility of retrospective estimates of PTA.  In this study, the overall correlation between 
prospective estimates of PTA, as measured by the Glasgow Outcome and Amnesia Test 
and retrospective estimates by independent observer was 0.87.  For the purposes of 
current study, PTA was estimated retrospectively by asking a close relative to judge how 
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long it took the patient to return full memory of daily events (e.g. who came to visit them, 
what they ate that day, or other events) since the injury.    
Overall, Jennett (1976) concludes that reference should always be made to both 
coma and PTA to distinguish severity of injury from complications.  Therefore, for the 
purpose of this study, both measures of severity were documented.  In addition, in the 
event that GCS score and/or PTA were unavailable, duration of coma (i.e. total loss of 
consciousness, LOC) was also collected as a measure of injury severity.  According to 
Asikainen, Kaste, and Sarna (1997), information regarding LOC can usually be obtained 
from patient or relative report and termination from coma can often be found in patient 
records.   
2.2.2  Subjective Appraisal of Functioning  
 The Neuropsychological Impairment Scale (O’Donnel, De Soto, Desoto, & 
Reynolds, 1999) includes 95 items: 80 describe neuropsychological symptoms, 10 
measure affective disturbance, and 5 LIE items gauge test-taking attitudes.  Items are 
rated on a 5-point scale that ranges from 0 (Not at All) to 4 (Extremely).  The 
neuropsychological items yield three summary measures: the Global Measure of 
Impairment (GMI), which is the sum of the 80 neuropsychological items and reflects 
general perceived neuropsychological functioning; the Total Items Checked (TIC), which 
is the number of neuropsychological items with a non-zero response; and the Symptom 
Intensity Measure (SIM), which provides an index of symptom intensity.  In addition, 
seven clinical scales can be derived.  These include (1) a General (GEN) scale, which 
describes symptoms of general cognitive impairment, such as slowness, fatigue or 
confusion; 2) a Pathognomonic (PAT) scale reflecting symptoms indicative of presence 
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or history of neurological illness or injury; 3) an Attention (ATT) scale comprised of 
items that measure the ability to attend and concentrate; 4) a Memory (MEM) scale, with 
items reflecting memory ability; 5) a Learning-Verbal (L-V) scale that measures items 
related to expressive speech and learning ability; 6) a Frustration (FRU) scale including 
items related to frustration, anger, and temper; and 7) an Academic (ACD) scale that 
describes ability to read, spell, and calculate.  The NIS has been demonstrated to have 
adequate concurrent validity (.70) and high test-retest reliability (.94 and .91 
respectively).    
 For the purpose of this study, 1 global index (i.e. Global Measure of Impairment) 
and 6 specific indices of subjective appraisal were used: General cognitive impairment, 
Attention, Memory, Learning-Verbal, Academic, and Frustration scales.  These are areas 
commonly altered following traumatic brain injury. 
 A second form of the NIS, the Observer Report, presents the same items in the 
third person.  This is a non-standardized form, which can be completed by a relative of 
the patient.  Discrepancies between the Self and Observer Reports were used as an index 
of appraisal accuracy.   
2.2.3  Psychosocial Functioning 
 Psychosocial scales developed specifically for the TBI population have typically 
been criticized for their limited scope in terms of psychosocial domains examined (e.g. 
return to work), lack of sensitivity for individuals with milder injuries, and lack of 
relevance of items for many patients from the highest-incidence TBI group (i.e. young 
adult males) (Tate et al., 1999).  The Sydney Psychosocial Reintegration Scale (SPRS; 
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Tate, Hodgkinson, Veerabangsa, & Maggiotto, 1999)) was developed to overcome these 
criticisms.   
The SPRS is a 12-item questionnaire measuring three domains of everyday living 
commonly disrupted after traumatic brain injury: occupational activities, interpersonal 
relationships, and independent living skills.  A close relative of the brain-injured 
individual can complete the scale, and the focus of the scale is on change in function 
from the premorbid level rather than on capacity.  Behavioral descriptors are attached to 
the responses, which are made on a 7-point scale, from 0 (extreme degree of change) to 6 
(no change).  Higher scores indicate better degrees of psychosocial functioning.    
Preliminary studies indicate high internal consistency for the SPRS (alpha 
coefficient = .90) and high agreement between raters and stability over a one-month 
period (.95 and .90, respectively).  Reliability and stability coefficients for the three 
domains of the scale are also high, ranging from .86 to .94 for reliability and .77 to .93 
for stability.  Preliminary evidence for construct validity has been established with a 
number of standard instruments, with evidence of both convergent and discriminant 
construct validity from the Sickness Impact Profile (SIP). 
2.2.4  Demographic Information 
Subjects were asked to give basic demographic information, such as age, sex, 
ethnic background, educational level, occupation, income, age at the time of injury, and 
time lapsed since injury.  Relatives were also asked to provide information regarding how 
many hours they typically had in contact with the patient to assure that they could 
adequately comment on patient functioning. 
     38   
 
2.2.5  Functional Independence  
 The Functional Independence Measure (FIM; Guide for the Uniform Data Set for 
Medical Rehabilitation, 1997) is a functional assessment measure used with all diagnoses 
in the rehabilitation community.  It can be used both during inpatient rehabilitation and 
post-discharge.  The FIM is an 18 item ordinal scale, with the motor domain consisting of 
13 items and the cognitive domain consisting of 5 items.  FIM scores range from one to 
seven: a FIM item score of seven is categorized as “complete independence,” while a 
score of one is “total assist” (performs less than 25% of task).  Scores falling below six 
require another person for supervision or assistance.  The FIM measures independent 
performance in self-care, sphincter control, transfers, locomotion, communication, and 
social cognition.  For the purpose of this study, only scores for the motor domain were 
used. 
 Precision, or the ability of the instrument to detect meaningful change in level of 
function during rehabilitation has been observed to be high (Granger, Hamilton, Linacre, 
Heinemann, & Wright, 1993).  The FIM has clinically appropriate validity and interrater 
reliability (Hammond, Grattan, Sasser, Corrigan, Bushnik, & Zafonte, 2001). 
2.3  Procedures 
 Traumatic brain injury participants were recruited from a rehabilitation hospital 
and a neuropsychology consult service.  In addition, brain injury support groups were a 
third source of recruitment for this study.  For those patients recruited from HealthSouth 
Rehabilitation Institute, extensive chart reviews were conducted on medical records of 
patients who had sustained a TBI 6 months previously or more.  Individuals who met all 
inclusion and exclusion criteria were contacted by telephone and invited to participate in 
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the study.  Participants who presented for assessment at the consult service were asked at 
the time of their appointment whether they would be willing to be contacted in the future 
to take part in a study investigating the effects of brain injury on psychosocial outcome.  
Those individuals who provided verbal and written permission were later contacted by 
telephone, at which point a meeting was arranged to complete the study measures. 
Questions about previous mood disorders, alcohol or other substance abuse, and 
family history or personal history of psychiatric disorder were asked of each subject and 
family members present at the time of initial interview.  Severity of TBI was determined 
based on GCS scores, LOC, and/or PTA as documented in the medical chart and/or via 
interview with the patient and relative. 
All participation was voluntary and subjects were informed that all of their 
responses would be held in strict confidence and maintained in a locked area.  Only 
authorized researchers involved in this study had access to subjects’ data.  Informed 
consent was explained to all subjects and appropriately obtained before data collection 
began.  Subjects were made aware of the sensitive nature of some of the questions (e.g. 
history of substance abuse) prior to giving consent to participate.   
Given the nature of traumatic brain injury, not all participants were assumed to be 
competent to provide consent.  A test of knowledge of the protocol was conducted for all 
participants to assure they accurately understood and could competently consent to 
participate in the study.  Determination of guardianship was also obtained prior to 
obtaining consent.  In the event a participant was not his or her own guardian, assent was 
obtained from the participant and consent was obtained from the appropriate guardian.    
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2.4  Power Analysis 
 Given the number of hypotheses being tested, an alpha level of .01 was utilized 
for all statistical tests performed in order to reduce the risk of any false rejections (Cohen, 
1992).  Power analysis indicates that at a .01 alpha level, a sample size of 68 would be 
needed for a multiple regression involving an interaction term to attain sufficient 
statistical power needed to reject the null hypothesis for a medium effect size.  However, 
for a small effect size, 143 subjects would be needed per multiple regression analysis 
(Jaccard, Turrisi, & Wan, 1990).  A medium magnitude of change was suspected given 
previous findings that accurate self-appraisals have been shown to significantly impact 
psychosocial outcomes (Fleming, Strong, & Ashton, 1996).  In order to select the sample 
size for this study, the suggested sample number for each effect size was used as the 
upper and lower boundaries.  Given the widely accepted usage of 10 subjects per 
independent variable (Hair, Anderson, Tatham, & Black, 1995), the collection of 90 
subjects was the goal for this study including 9 independent variables (6 demographic 
variables, 1 measure of TBI severity, 1 measure of appraisal accuracy, 1 interaction 
term).   
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3.  RESULTS 
3.1  Descriptive Statistics and Correlational Analyses 
The SPSS software package for Windows was used to analyze the data. Twenty-
five cases were excluded due to missing observer data or failure to return questionnaires, 
resulting in a total of 103 participants (50 male and 53 female). Of the remaining 
participants mean time since injury was 34.82 months (SD = 26.90, range = 6-111 
months).  Mean age was 36.36 years (SD = 10.68; range = 19 – 60 years) and mean 
education was 13.72 years (SD = 2.07; range = 8 – 18 years).  Mean age at the time of 
injury was 33.4 years (SD = 9.81; range = 15 – 55 years).  Eighty-three of the participants 
were Caucasian, 5 were African American, 7 were Hispanic, and 5 individuals were of 
Asian background.  Two individuals did not indicate their ethnicity.  Ten participants 
were actively involved in litigation related to their injury and 33 subjects reported that 
they were receiving social security disability payments.  Five individuals reported that 
they had been drinking alcohol at the time of their injury.  Approximately 70% (n = 72) 
of all injuries were a result of motor vehicle accidents (MVA), 23% were secondary to 
falls (n = 24), 3% were due to being struck by a blunt object (n = 3), and the remaining 
4% were of unknown etiology (n = 4).  Frequencies for the above descriptive information 
are presented by severity type in Table 1. 
Estimates of severity of brain injury, as defined by GCS scores were available for 
91 participants (Mean = 7.72; SD = 4.87; Range = 3 – 15).  Coma duration in hours was 
available for 100 participants (Mean = 154.66; SD = 277.54; Range = .02 – 1800).  PTA 
could only be calculated for 37 participants, and therefore this estimate of injury severity 
was excluded from further analyses.  Mean functional disability status (i.e. physical 
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status) was 6.88 (SD = 0.43, range = 5.00 – 7.00), indicating that a majority of subjects 
were functioning with a high degree of physical independence.  Demographic and injury-
related descriptive statistics for all participants are presented in Table 2 and are presented 
by severity type in Table 3.   
Thirty-six normal control subjects were enrolled in the study and consisted of 
individuals who were between the ages of 21 and 32 (M = 27.47, SD = 4.28).  Twenty of 
the normal controls were male and 16 were female.  Mean education for the control group 
was 14.83 years (SD = 2.21, range = 12 – 18).  A majority of control subjects were 
Caucasian (n = 30, 83%).  Two individuals were of Hispanic background (6%) and the 
remaining four were Asian American (11%). 
3.2  Testing Assumptions of Multivariate Analysis 
Initial screening of data was performed to ensure all assumptions of univariate 
and multivariate statistical procedures were met.  These included assumptions of 
normality, linearity, and homoscedasticity.  Screening also took place for the presence of 
influential data points, as well as outliers.  To assess normality of the variables, both 
graphical and statistical methods were used.  Normal probability plots were produced for 
each variable, and the skewness and kurtosis were then computed.  An analysis of the 
data indicated that none of the independent variables were substantially skewed. 
Linearity and homoscedasticity were investigated by examining scatterplots and 
partial regression plots for each variable.  Again, the results indicated that the 
assumptions of linearity and homoscedasticity were not violated.  There was one outlier 
as determined by Mahalanobis’ Distance, and therefore this case was deleted from further 
analyses. 
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Screening for singularity and multi-collinearity were also completed prior to the 
main analyses.  Assessment of multiple correlations between the independent variables 
for identification of multicollinearity was conducted through examination of Pearson 
correlation coefficients.  Table 4 presents Pearson product-moment correlation 
coefficients that were computed to assess the strength of simple associations between the 
criterion variables.  The value of Pearson correlation coefficients between dependent 
variables (mean change in Work status, Relationships, and Independent Living Skills) 
ranged from .63 to .81.  Pearson correlation coefficients were also calculated for the 
predictor variables (see Table 5).  Mean values from the Neuropsychological Impairment 
Scale are presented in Table 6 and by injury severity in Table 7.  Table 8 presents 
Pearson product-moment correlation coefficients to assess the strength of simple 
associations between predictor and the criterion variables.  Significant associations were 
found between both estimates of injury severity and measures of psychosocial outcome 
and ranged from -.21 to -.48 for loss of consciousness in hours and .28 to .48 for Glasgow 
Coma Scale score (GCS). 
The significance of multicollinearity present was assessed through analysis of the 
variance inflation factor (VIF) and tolerance values (see Table 9), analysis of the 
condition index, which represents the collinearity of combinations of independent 
variables in the data set, and examination of the regression coefficient variance – 
decomposition matrix (see Table 10).  The tolerance/VIF values indicated significant 
collinearity between GCS scores and total LOC, since the VIF value exceeds 10.0 and the 
tolerance value shows high levels of collinearity.  The conclusion of high collinearity was 
further supported through analysis of the condition indices and proportion coefficient 
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variance.  Using a common threshold value of 15 for the condition index, 2 coefficients 
(LOC and GCS) accounted for a substantial proportion of variance, which was .90 or 
above (Hair et al., 1995).  According to Hair and colleagues (1995), a collinearity 
problem is indicated when 2 or more coefficients have variance proportions of .90 or 
greater.  Thus, there was support for the existence of multicollinearity, which would 
significantly affect multiple regression analyses.  As a result, it was decided to exclude 
one measure of injury severity.   
Asikainen, Kaste, and Sarna (1997) argue that the difficulty in defining the end of 
coma in patients with multiple injuries who are sedated when connected to a respirator 
may cause inaccuracies in estimating LOC.  Alternatively, categorization by GCS score 
on hospital admission is well accepted and has been used as a reliable prognostic 
indicator throughout the literature (e.g. Hellawell, Taylor, & Pentland,1999; Dikmen, 
Temkin, Machamer, et al., 1994)   For this reason, it was decided to exclude LOC from 
further analyses and use GCS as the sole measure of injury severity. 
3.3  Univariate and Multivariate Analyses: Addressing the Primary  Study Aims 
3.3.1  Aim 1 
In order to test the first hypothesis that there would be group differences in self- 
and observer appraisals of global cognitive impairment, a multivariate analysis of 
variance was conducted.  Results of the analysis did not reveal any group differences for 
self-reported complaints (F2, 89 = 2.39, p = .10).   In contrast, significant group-differences 
were found for observer reports of cognitive difficulties.  Scheffe’s post-hoc analyses for 
unequal groups indicated significant group differences between the mild and severe 
groups and between the moderate and severe groups (F2, 89 = 7.55, p < .01).  Observers 
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reported significantly fewer problems for those with mild and moderate injuries than for 
those with severe injuries.    
A series of paired samples t-tests was also conducted, which revealed that those 
with mild and moderate brain injuries significantly overestimated impairment compared 
to relative reports (t = 4.32, df = 27, p <.001; t = 4.44, df = 13, p < .001) and that those 
with severe brain injuries significantly underestimated impairment compared to observer 
reports (t = -4.18, df = 60, p < .001).  No group differences in cognitive appraisal were 
noted for the normal control group and their relatives. 
3.3.2  Aim 2 
A series of simple regression analyses was conducted to determine whether injury 
severity predicted psychosocial outcome.  Results from the analyses indicated a 
significant relationship between severity of injury and outcome, with better outcome 
associated with milder injuries across all three psychosocial domains.   
3.3.3  Aims 3 and 4 
 Multiple regression analysis was utilized to examine the predictive power of 
severity of brain injury and self-appraisal of deficits in determining psychosocial 
outcome.  Specifically, a series of hierarchical regression analyses was used so the 
individual contribution of each of these independent variables could be examined in 
predicting the three domains of psychosocial functioning.  The procedures outlined by 
Aiken and West (1991) for testing and interpreting interactions in multiple regression 
analysis were employed.     
In the first analysis, a hierarchical regression was employed to determine if 
appraisal accuracy would improve prediction of occupational functioning.  All variables 
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were entered into the equation in blocks, whereby the first entry in the hierarchical 
regression consisted of variables that may affect or interfere with the hypothesized 
interaction effect between self-appraisal of functioning and injury severity in predicting 
psychosocial outcome.  Possible intervening variables included age at the time of injury, 
current age, time since injury, physical status, education and gender of the subject, and 
disability status.  
The next block consisted of injury severity (GCS).  Appraisal accuracy 
(GMIDIFF), as measured by the absolute value of self – observer difference scores for 
global impairment, encompassed the third block.  The final block utilized an interaction 
term (GCS*GMIDIFF) in order to test the hypothesis that subjective appraisal of 
functioning may serve as a moderating variable in the prediction of psychosocial 
function.  The interaction term was calculated using procedures outlined by Aiken and 
West (1991).  Since multicollinearity in the context of regression with higher order terms 
can be a significant problem and can be greatly lessened by centering variables, the 
interaction term (GCS*GMIDIFF) was the z-score computed from the product of the 
centered raw scores of GCS and GMIDIFF. 
 Changes in standardized regression coefficients were analyzed to determine each 
variable(s) contribution to the variance of the criterion variable.  The results of the first 
standard multiple linear regression performed on occupational outcome are presented in 
Table 11.  In the demographic subscale, no variables uniquely contributed to the result 
(R2 = .07, F5, 86  = 1.31, p < .27).  For injury severity, GCS contributed uniquely to the 
regression equation result (R2 = .17, F6, 85 = 3.15, p < .01), with injury severity 
accounting for approximately 10% of the variance in occupational outcome.  Finally, 
     47   
 
while global subjective appraisal alone did not uniquely contribute significantly to the 
model, a significant interaction was found between injury severity and appraisal accuracy 
(R2 = .28, F8, 83 = 4.52, p < .001).   The interaction between severity and appraisal 
accuracy uniquely accounted for 11% of the variance in work outcome.  The independent 
variables collectively accounted for 28% if the variance in work status.  Summary 
statistics, B values, standardized beta values, and t values for the predictor variables are 
presented in Table 11.  
 The purpose of the second and third hierarchical regression equations was to 
determine if the addition of appraisal accuracy would improve prediction of interpersonal 
relationships and independent living skills respectively.  The method of entry for both 
analyses was comparable to the initial regression analysis with the first block comprised 
of age, gender, education, time since injury, and physical disability status (FIM), the 
second block consisting of GCS, the third block encompassing the measure of global self-
awareness, and the final block consisting of the interaction term.  GCS alone was 
identified as accounting for 34% of the variance in interpersonal outcome (F6, 85 = 9.77, p 
< .01).  Neither GMI appraisal accuracy, nor the interaction between appraisal accuracy 
and injury severity uniquely contributed to the model.  Summary statistics, B-values, beta 
values, and t values for the predictor variables are presented in Table 12. 
 In the final regression analysis, injury severity was again found to be significant 
predictor of outcome, accounting for 23% of the variance in independent living skills 
outcome (R2 = .34, F6, 85 = 7.94, p < .001).  While appraisal accuracy alone did not 
uniquely account for change in ILS outcome, the interaction between appraisal accuracy 
and injury severity was a unique contributor to outcome, accounting for 4% of the 
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variance in ILS (R2 = .39, F8, 83 = 7.44, p < .001).  Collectively, the independent variables 
accounted for approximately 39% of the variance in independent living skills.  Summary 
statistics, B values, beta values, and t values for the predictor variables are presented in 
Table 13. 
3.3.4  Aim 5 
 Since there was a significant interaction between overall appraisal accuracy and 
injury severity in predicting work status and independent living skills, subsequent 
analyses were conducted to determine whether some types of self-awareness were more 
important than others.  Accordingly, a series of multiple regression analyses were run, 
along with those variables significantly contributing to the model in the initial analyses to 
determine which scales of the NIS were contributing the most variance in the dependent 
measure. 
 Initially, a stepwise multiple regression analysis was performed to examine the 
differential contribution of each measure of appraisal accuracy in predicting occupational 
functioning.  In the second multiple regression independent living skills served as the 
dependent measure.  In predicting change in occupational status, variables were retained 
if they contributed a significant amount of additional variance to the association between 
appraisal accuracy and work status.  Memory appraisal accuracy was chosen first by the 
stepwise procedure and was the only variable that accounted for a significant proportion 
of variance in occupational outcome (R2 = .24; F 2, 89 = 15.74, p< .001).  Memory 
appraisal accuracy uniquely accounted for 17% of change in occupational status.  The 
remaining measures of appraisal accuracy (Cognition, Attention, Frustration, Academic 
skills, Learning-Verbal) did not make a significant contribution to the regression 
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equation.  Summary statistics, B values, beta weights, and t values for the predictor 
variables are presented in Table 14.  In predicting change in independent living, memory 
was again the only significant predictor in the model other than injury severity, 
suggesting that return to independent living also appears to be dependent on awareness of 
memory impairment.  Summary statistics, B values, beta weights, and t values for the 
predictor variables are presented in Table 15. 
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4.  DISCUSSION 
 The primary goal of the present research was to examine the influence of 
appraisal accuracy of cognitive function on psychosocial outcome following traumatic 
brain injury.  Analyses that considered the effects of injury-related variables, cognitive 
appraisal accuracy, and the interaction between injury severity and appraisal accuracy 
were conducted and demonstrated that multiple variables predicted individuals’ 
psychosocial outcome in terms of work status, interpersonal relationships, and 
independent living.   
 The results from the present investigation indicated significant discrepancies 
between self – and observer reports of cognitive difficulties.  In particular, those with 
severe injuries tended to underreport problems compared to their family members, while 
those with mild and moderate injuries reported significantly greater difficulties than 
observers.  In contrast, a normal control group of individuals with no history of traumatic 
brain injury demonstrated a high level of agreement in overall ratings of cognitive 
function when compared to relatives.  Significant group differences in self-reported 
cognitive difficulties were not found among brain injury survivors, indicating that TBI 
subjects were comparable in terms of reported complaints following the acute stages of 
recovery, irrespective of initial degree of injury severity.  
 Several indices of injury severity have been examined as predictors of 
psychosocial outcome, including GCS score, length of PTA and coma duration 
(Asikainen, Kaste, & Sarna, 1998).  The present examination of GCS as a potential 
predictor of psychosocial outcome supported the hypothesis that injury severity would be 
significantly associated with outcome.  GCS predicted work status, interpersonal 
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relationships and independent living skills following the acute stages of recovery from 
TBI, with more severe injuries associated with worse psychosocial outcome.   
 The current findings documented a significant interaction between appraisal 
accuracy and injury severity in predicting aspects of psychosocial outcome, namely work 
status and independent living skills.  Specifically, more accurate assessment of one’s 
cognitive abilities appeared to moderate the effects of injury severity on occupational 
outcome and independent living.  In contrast, appraisal accuracy was not a significant 
factor in predicting relationship outcome following brain injury.  Moreover, the results 
from the study indicated that in predicting occupational status and independent living 
skills, all forms of appraisal accuracy were not equally important in predicting outcome.  
That is, accurate appraisals of memory alone significantly accounted for outcome.  
 As expected, unawareness of deficits was rare among mild and moderate TBI 
individuals, and this is consistent with other studies (e.g. Allen & Ruff, 1990).  Still, 
those with mild and moderate injuries were not without bias in reporting cognitive 
problems.  Instead, subjects classified as having sustained mild or moderate injuries 
tended to have exaggerated perceptions of impairment compared to corresponding family 
member reports.  Some have suggested that an individual’s psychiatric state can influence 
his or her report of behavioral competency (Seidenberg, Taylor, & Haltiner, 1994).  
While the examination of psychological factors was beyond the scope of this study, it 
may be that group differences in psychological distress influenced individuals’ estimates 
of cognitive difficulties. 
 Financial incentives have also been documented in the literature to influence self-
reported difficulties among brain-injured individuals (Binder & Rohling, 1996).  
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However, none of the subjects in the present study who had sustained a mild brain injury 
were actively involved in litigation surrounding their injury, and a minority of subjects 
(7%) were receiving disability because of their brain injury.  Therefore, financial 
compensation did not appear to be a significant factor in overreport of symptoms among 
the study sample. 
 Additionally, consistent with previous research was the finding that severely-
injured subjects significantly underreported cognitive difficulties when compared to 
family member reports (Fordyce & Roueche, 1986; Oddy et al., 1985).  Moreover, those 
with severe injuries did not significantly differ in their report of problems than those with 
milder injuries.  Sunderland and colleagues (1998) obtained similar findings when they 
asked individuals with severe and mild brain injuries to rate their memory skills.  
Comparable to the present study results, those with severe TBI reported significantly less 
impairment than their relatives, while those with mild TBI reported significantly greater 
degrees of impairment than their family members.   
There are several possible explanations for the discrepancies obtained between 
self- and observer ratings of cognitive difficulties.  Among those with severe brain 
injuries, cognitive self-appraisals are likely constrained by one’s cognitive abilities.  That 
is, if an individual has significant memory problems, then it follows that they won’t be 
aware of the extent of their cognitive impairment.  In contrast, among those with mild or 
moderate injuries, it may be that despite improved cognitive function over time, increased 
awareness of cognitive problems as an individual attempts to reintegrate into daily life 
results in increased reporting of difficulties that may go unnoticed by significant others.  
Alternatively, perhaps the relatives of those with milder injuries attribute fewer problems 
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to this group of individuals because the deficits are subtle and non-intrusive on family 
life.   
 While the current findings documented a significant association between more 
severe injuries and worse psychosocial outcome, a relatively small effect size was 
obtained compared to previous studies.  For example, Ezrachi, Ben-Yishay, Kay, Diller 
and Rattok (1991) demonstrated a moderate effect size in predicting employment from 
coma duration.  Perhaps most surprising in the present study was that gross examination 
of change in work status indicated that those with mild and severe injuries experienced a 
similar degree of change in occupational standing following TBI.  The mechanisms 
contributing to the present study findings may differ and needs to be explored.   
It may be that increased emotional distress among those with mild brain injuries, 
secondary to greater awareness of deficits limits the extent of psychosocial adjustment 
post- brain injury.  Perhaps this heightened level of sensitivity to difficulties results in 
emotional states that contribute to poor outcome.  Research supporting this idea comes 
from a study by Fleming and colleagues (1996) who investigated the relationships 
between awareness, motivation, psychological status, and outcome among TBI patients.  
Results from their investigation showed that a group identified as having “high self-
awareness” demonstrated greater motivation to change, but more emotional distress than 
a “low self-awareness” group.  Outcome for the two groups was comparable, however, 
and the authors theorized that it was possible that in the high self-awareness group, 
depression formed a feedback loop influencing motivational state, which led to a 
reduction in positive coping behaviors and consequently poor outcome.  Likewise, in 
their study of mild traumatic brain injury patients, Mooney and Speed (2001) found that 
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those individuals who had brain injuries without psychiatric comorbidity made good 
recoveries, but that those with psychiatric comorbidity (i.e. anxiety, depression, and/or 
conversion disorder) had outcomes disproportionately worse than would be expected 
based on objective measures of their injuries.   
The method of measurement of injury severity may also account for the relatively 
small effect obtained in predicting outcome in the present study.  Some have argued that 
GCS is less reliable in predicting long-term outcome (Askinainen et al., 1998).  The 
substantial amount of missing data regarding length of PTA prevented the examination of 
PTA as an index of injury severity in predicting psychosocial outcomes.  Moreover, the 
significant correlation between GCS and length of coma did not allow for the 
examination of the unique influence of each variable on post-injury adjustment.  
Asikainen and colleagues (1998) have argued that GCS is more useful in predicting acute 
outcome (e.g. survival), while PTA is a better predictor of long-term outcomes.  As 
previously noted, coma duration has been documented as a useful indicator of 
categorizing injury severity.  However, often times other systems injuries require coma to 
be induced, making it difficult to accurately estimate coma duration.  Given the 
considerable debate in the literature regarding which measure of severity is the most 
useful prognostic indicator, it may be that these measures vary in their individual merits.  
Future research should examine all three measures of severity in order to better examine 
their prognostic power.   
 As previously indicated, the study results demonstrated a significant interaction 
between injury severity and appraisal accuracy, and this interaction was predictive of 
outcome.  It may be that having a better understanding of your cognitive abilities can help 
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you choose work or vocations that are more appropriate and therefore results in less 
frustration and failure (Prigatano, 1987).   Moreover, heightened self-awareness may 
enable better compensation for deficits, and therefore more successful psychosocial 
adjustment (Gass & Apple, 1997).  There is some literature to support this theory.  
Anderson and Tranel (1989) found that TBI patients who were aware of their deficits 
were more likely to be concerned about their cognitive status and more apt to take 
advantage of rehabilitation opportunities. 
Psychological distress may account for the interaction between exaggeration of 
impairment and injury severity in predicting outcome.  In their study, Herbert and Powell 
(1989) investigated insight among a mixed sample of rehabilitation patients and found 
that individuals who were “pessimistically inaccurate” (i.e. overreported problems) made 
fewer rehabilitation gains than those who were accurate in behavioral appraisals.  They 
argued that among those who perceived problems, increased avoidance of activities might 
have been secondary to the belief that they wouldn’t be successful.  Moreover, emotional 
disturbance that frequently accompanies heightened awareness of difficulties may result 
in reduced motivation to engage in activities.       
 Results from the present study suggested that accurate appraisals of function are 
less important in terms of interpersonal relationships.  This is somewhat contradictory to 
previous findings (e.g. Fleming, Strong and Ashton, 1998; Cavallo, Kay & Ezrachi, 
1991).  However, other studies have primarily focused on awareness of behavioral 
competencies, rather than cognitive abilities.  It may be that loss or change in 
relationships post-TBI is not related to cognitive appraisal accuracy per se, but rather to 
changes in behavior and personality.  A study by Lezak (1987) highlights the significant 
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impact behavioral changes can have on social integration following brain injury.  In this 
study, more than 70% of the TBI survivors experienced persisting difficulties in anger 
management, and this was associated with poor resumption of social relationships and 
activities.  Likewise, Prigatano and colleagues (1990) demonstrated that TBI patients 
typically overestimated their ability to handle arguments, recognize when something they 
have said has upset others, and control their temper when angered, and that this 
significantly interfered with patients’ overall social integration. 
 While this study did not explicitly examine the relationship between time since 
injury and appraisal accuracy, previous research has suggested that persons with TBI 
demonstrate greater degrees of awareness concerning their cognitive deficits and 
behavior as time since injury increases (Powell, Machamer, Temkin, & Dikmen, 2001).  
Of interest is the fact that this study recruited only persons who were beyond the acute 
stages of recovery from brain injury, yet still a large number of those who had sustained a 
severe brain injury continued to lack awareness of their difficulties.  Therefore, it is 
sufficient to say that while time may improve appraisal accuracy through experience for 
some, a number of people continue to lack awareness. 
 It is important to recognize the limitations in generalizability of the present study 
findings.  A majority of individuals classified as having sustained a mild brain injury 
were recruited from a neuropsychology consult service.  The fact that they were seeking 
neuropsychological evaluation was presumably because they were continuing to perceive 
difficulties.  Thus, this group likely represents a unique subgroup of individuals who 
continue to experience problems, and they may not be representative of everyone who 
has suffered a mild brain injury.  Ideally, future studies should recruit individuals who do 
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not seek continued treatment related to their head injury, rather studies should investigate 
individuals with a documented history of loss of consciousness who are contacted 
longitudinally.  Of interest is the fact that although a number of severe injury patients 
were recruited from brain injury support groups, they continued to lack awareness of their 
difficulties.  Generally, one goal of these groups is to improve self-awareness and to 
teach coping strategies to help these individuals compensate for difficulties.  Nonetheless, 
a subset of these individuals continued to minimize problems.   
Results from the present study indicated that those classified as having sustained a 
moderate brain injury are comparable to those with mild brain injuries and appear to have 
exaggerated statements of impairment.  However, caution is needed in interpreting these 
results, given the small number of moderate brain injury survivors enrolled in the present 
study.  While statistical methods were used to correct for unequal sample sizes, the small 
number of subjects making up this severity group limits generalizability of the results and 
warrants further investigation. 
All data collected for the present study were self-report in nature.  Furthermore, 
this study neglected to examine observer-related factors that may have contributed to 
their report of changes in the individual with TBI post-injury.  Relatives of patients 
themselves may exhibit biases in their reports of patient functioning, secondary to 
psychological distress, or other possible intervening factors.  Researchers have 
demonstrated that parents of a patient with TBI cope better than spouses, and that there 
may be gender differences in reporting symptoms in TBI family members (McKinlay & 
Brooks, 1984).  McKinlay and Brooks (1984) reported relatives’ neuroticism scores 
correlated highly with their reports of emotional and behavioral changes in persons with 
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TBI, although relatives’ neuroticism scores did not correlate with their accounts of 
physical and cognitive changes.   
It is possible that having family members rate both cognitive function and rate 
outcome influenced the results in the present study.  That is, family ratings of cognitive 
function may have biased the prediction of outcome.  Attempts to minimize this were 
made by choosing an outcome measure with strong interrater reliability and one with 
relatively little room for subjective interpretation.  For example, outcome measure items 
asked about changes in number of hours worked, use of transport, and extent of help 
required in engaging in daily hygiene.  Furthermore, a number of researchers have 
utilized relative reports of TBI patients’ function and have found them to correlate well 
with objective data (Fleming, Strong, & Ashton, 1996; Sbordone, Seyranian, & Ruff, 
1998)).  Still, one cannot completely rule out the possibility that family members exhibit 
biases in interpreting the behaviors of the TBI individual.    
While ideally, objective data of neuropsychological impairment would have been 
utilized and may have increased the validity of the study, testing had the potential of 
significantly reducing the sample size and thus, limiting the power of the study.  Given 
preliminary support of the study aims utilizing observer data, future studies should be 
conducted utilizing objective data. 
 Past research examining the effect of appraisal accuracy on outcome has generally 
found moderate effects (Lam, McMahon, Priddy, & Gehred-Schultz, 1988).  It is 
important to note that a relatively small effect size was obtained in the present study.  
One explanation for the difference in effect sizes obtained is the fact that the current 
research looked at both unawareness and exaggeration of impairment, whereas previous 
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studies looked exclusively at unawareness of deficits.  It may be that hypersensitivity to 
cognitive difficulties is less damaging in terms of psychosocial outcome than when 
someone is oblivious to their problems.  Differences in methodology also may account 
for the smaller effect obtained in the present study.  The present investigation varied from 
other research in that it looked at individuals in the post-acute stages of recovery.  
Research shows that the magnitude of unawareness is likely to be greater in the initial 
stages of recovery, which may have accounted for differences in overall effect sizes 
between studies.  For example, Flemming (1999) investigated self-awareness, functional 
outcome, motivation and emotional distress at 3, 6, 9 and 12 months post-TBI.  The 
author found that discrepancies between the report of individuals with TBI and 
significant others lessened with increased time since injury.   
The findings support previous investigations suggesting that lack of self-
awareness can impact adjustment post-injury.  The current study extends previous 
findings in demonstrating that poor appraisal accuracy may not only negatively affect 
outcome for those who underestimate impairment, but also for those who exaggerate 
impairment.  Furthermore, the study findings provide support for a relationship between 
appraisal accuracy and post-acute adjustment extending beyond the initial stages of 
rehabilitation, suggesting that accurate perceptions of one’s cognitive limitations can 
have long-lasting impact on adjustment following TBI.  While previous studies have 
focused primarily on behavioral limitations, it is clear that appraisal accuracy of cognitive 
abilities, namely memory, is also important.   
The study results suggest that appraisal accuracy can vary across both quantitative 
and qualitative dimensions.  That is, appraisal accuracy should be viewed along a 
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continuum ranging from unawareness of deficits to hypersensitivity to cognitive errors.  
In addition, qualitative differences in appraisal accuracy need to be considered.  The 
current study documented the importance of accurate appraisals of memory function; 
however, other researchers have found additional domain-specific forms of altered 
awareness (e.g. executive function, behavioral competencies) to be important (Port, 
Willmott, & Charlton, 2002). 
The fact that some individuals are exaggerating impairment and others are 
unaware of difficulties has implications for treatment and adjustment post-TBI.  The 
present investigation did not examine causes for poor appraisal accuracy.  Research 
examining mechanisms of appraisal accuracy would be beneficial.  Furthermore, future 
studies examining interventions for improving self-awareness should be conducted.  
Individualized approaches to developing self-awareness and investigating issues such as 
when to confront patients should be explored.  It may be important to investigate whether 
subjects who lack awareness of difficulties need to have good awareness in order to 
implement compensatory strategies.  In other words, is a prerequisite level of awareness 
required in order to utilize compensatory strategies? 
Finally, little attention has been paid thus far to individuals who appear to be 
hypersensitive to cognitive difficulties.  Research has shown that TBI can result in a 
reduced sense of self-worth because of disabilities (Fleming, Strong, & Ashton, 1998).  
In individuals with “high self-awareness” of difficulties, preservation of self-esteem and 
hope for the future may be particularly important.    It may be beneficial to intervene with 
these individuals with supportive counseling and positive feedback in order to improve 
adjustment and quality of life post-TBI. 
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Ultimately, future research is needed to better understand the mechanisms 
surrounding changes in appraisal accuracy post-TBI and its influence on psychosocial 
outcome.  Through improved understanding, interventions aimed at increasing self-
awareness can be developed.  Moreover, identification of potential moderators of 
psychosocial outcome following traumatic brain injury is essential in maintaining not 
only the quality of life of survivors of brain injury, but also for those with whom they 
reside.  The ability to identify and assist individuals who possess inaccurate perceptions 
of their competencies has the potential to significantly improve the quality of life and 
productivity for those individuals directly affected by traumatic brain injury.   
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APPENDIX A: TABLES 1-15 
 
 
 
 
Table 1. Participant Descriptives by Injury Severity       
Variable Mild (n = 28) Moderate (n = 14) Severe (n = 61) 
 
Site of Recruitment   
 HealthSouth   2  7 38  
 Consult Service  18  2  2 
 Support Group  8  5  21 
Sex 
 Male   12  10 28 
 Female   16  4  33  
Race 
 Caucasian   27  10  46 
 African American  0  1  4 
 Hispanic   1  2  4  
 Asian   0  0  5 
 Unknown   0  1  2 
 
Receiving Disability   2  10  21  
 
Involved in Litigation   0  6  4 
 
Using Alcohol at time of 
Injury    0  0  5 
 
Cause of Injury 
 MVA   20  12  40 
 Fall   7  1  16   
 Blunt Object   0  0  3  
Other    1  1  2   
Note. The values represent frequencies. 
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Table 2. Demographic, Injury-related Characteristics and Criterion Variable Mean Values 
Variable n M Range SD 
       
Age (in years) 103 36.36 19.0 - 60.0 10.68 
Education (in years) 103 13.72 8.0 - 18.0 2.07 
TSI 103 34.82 6.0 - 111.0 26.90 
FIM 103 6.88 5.0 - 7.0 0.43 
LOC 100 154.66 0.02 - 1800 277.54 
GCS 91 7.72 3.0 - 15.0 4.87 
 
Work 103 2.54 0.25 - 5.67 1.79 
Relationships 103 4.01 1.0 - 5.5 0.97 
ILS 103 4.43 2.0 - 6.0 1.48 
       
Note.  TSI = Time Since Injury in months; FIM = Functional Independence Measure, 
Physical Status Mean Score; LOC = Loss of Consciousness in Hours; GCS = Glasgow 
Coma Scale Score; ILS = Independent Living Skills. 
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Table 3. Demographic, Injury-related Characteristics, and Criterion Mean Values by 
Injury Severity  
  Group  
 Severe Moderate Mild 
 (n = 61 ) (n = 14) (n = 28) 
          
 
Variable Mean  (SD) Mean  (SD) Mean (SD)  
       
Age (years) 34.46 (10.58) 41.36 (8.53) 38.00  (11.09)  
Education  14.66 (1.57) 12.57 (1.99) 12.25 (1.97) 
TSI 38.36 (29.19) 39.71 (26.32) 24.64 (18.90) 
FIM 6.87 (0.50) 6.93 (0.27) 6.89 (0.31)  
LOC 260.82 (320.69) 0.95 (0.65) 0.22 (0.21)  
GCS 3.95 (1.47) 10.93 (1.14) 14.36 (0.91) 
 
Work 2.13 (1.80) 3.46 (1.32) 2.96 (1.74) 
Relationships 3.66 (0.99) 4.16 (0.81) 4.71 (0.48) 
ILS 3.91 (1.63) 5.92 (0.78) 5.13 (0.78) 
       
Note.  TSI = Time Since Injury in months; FIM = Functional Independence Measure, 
Physical Status Mean Score; LOC = Loss of consciousness in hours; GCS = Glasgow 
Coma Scale Score; ILS = Independent Living Skills. 
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Table 4. Simple Correlations Between the Criterion Variables  
 Criterion Variables 
Criterion  
Variables Work  Relationships ILS 
      
 
Work 1.00 .63** .81** 
  
Relationships  1.00 .81** 
  
ILS   1.00  
     
Note.  ** All significant at p 
ILS = Independent Living Skills 
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Table 5. Simple Correlations Between the Predictor Variables     
  Predictor Variables  
Predictor 
Variables GMI COG ATT MEM FRU L-V ACD  
GMI 1.00 .85** .77** .76** .01 .73** .39**  
COG  1.00 .66** .68** -.05 .58** .30** 
ATT 1.00 .84** -.30** .70** -.09 
MEM 1.00 -.27** .65** -.11 
FRU 1.00 .02 .30** 
L-V 1.00 .16 
ACD 1.00 
             
Note.  GMI = Global Measure of Impairment self – observer difference score; COG = 
Cognitive Efficiency self – observer difference score; ATT = Attention self – observer 
difference score; MEM = Memory self – observer difference score; FRU = Frustration 
Tolerance self – observer difference score; L-V = Learning-Verbal self – observer 
difference score; ACD = Academic Skills self – observer difference score.  
** All significant at p<.01. 
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Table 6. Neuropsychological Impairment Scale Self, Observer, and Self – Observer 
Discrepancy  Mean Values  
 
Variable n M Range SD 
      
 
Self GMI 91 106.31 27-193 49.15 
Self COG 91 14.28 2-30 9.08 
Self ATT 91 14.73 0-26 7.31 
Self MEM 91 11.22 0-24 5.98 
Self FRU 91 11.92 0-22 6.42 
Self LV 91 8.29 0-18 5.26 
Self ACD 91 12.79 1-34 8.45 
 
OBSV GMI 91 108.56 34-187 54.82 
OBSV COG 91 15.46 0-33 10.92 
OBSV ATT 91 15.89 3-34 11.60 
OBSV MEM 91 11.37 0-23 8.10 
OBSV FRU 91 12.31 3-23 4.96 
OBSV LV 91 7.70 0-19 6.13 
OBSV ACD 91 12.30 0-30 7.24 
 
GMIDIFF 91 -2.05 -58-50 26.18 
COGDIFF 91 -1.27 -10-9 5.74 
ATTDIFF 91 -1.03 -13-13 7.91 
MEMDIFF 91 -0.15 -8-10 5.63 
FRUDIFF 91 -0.41 -11-6 4.66 
LVDIFF 91 .59 -6-13 3.83 
ACDDIFF 91 .49 -7-9 3.68 
       
Note.  Self = self-report; OBSV = Observer-report; DIFF = self-observer discrepancy 
scores; GMI = Global Measure of Impairment; COG = Cognition; ATT = Attention; 
MEM = Memory; FRU = Frustration; LV = Learning/Verbal; ACD = Academic skills. 
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Table 7. Neuropsychological Impairment Scale Self, Observer, and Discrepancy Mean 
Values by Injury Severity  
  Group  
 Severe Moderate Mild 
 (n = 61 ) (n = 14) (n = 28) 
         
 
Variable Mean  (SD) Mean  (SD) Mean (SD)  
      
Self GMI 110.03 (51.28) 80.00 (35.70) 111.36 47.46 
Self COG 15.57 (9.81)  11.50 (5.53) 12.86 8.54 
Self ATT 14.21 (7.86)  12.57 (5.71)  16.93 6.37 
Self MEM 10.75 (6.20)  8.71 (4.30)  13.50 5.62 
Self FRU 12.64 (6.92)  7.21 (5.18)  12.71 4.80 
Self LV 8.93 (4.63)  5.21 (3.98)  8.43 6.60 
Self ACD 14.59 (9.83)  9.57 (4.35)  10.46 5.24 
 
OBSV GMI 123.72 (57.94)  69.86 (34.91)  94.89 (42.59)  
OBSV COG 19.38 (12.16)  8.79 (4.64)  10.25 5.12 
OBSV ATT 18.57 (13.13)  10.07 (7.27)  12.96 7.56 
OBSV MEM 13.39 (8.72)  6.50 (5.46)  9.39 6.23 
OBSV FRU 12.16 (4.98)  8.71 (5.88)  14.43 3.12 
OBSV LV 9.49 (5.63)  4.00 (5.19)  5.64 6.31 
OBSV ACD 14.39 (7.84)  8.71 (2.40)  9.54 5.87 
 
GMIDIFF -13.34 (25.33)  10.14 (8.55)  16.46 (20.18) 
COGDIFF -4.00 (5.22)  2.71 (1.68)  2.68 (4.65) 
ATTDIFF -4.13 (8.25)  2.50 (3.46)  3.96 (5.01) 
MEMDIFF -2.64 (5.35)  2.21 (3.83)  4.11 (3.65) 
FRUDIFF 0.44 (5.04)  -1.50 (1.91)  -1.71 (4.45) 
LVDIFF -0.56 (2.80)  1.21 (2.46)  2.79 (5.19) 
ACDDIFF 0.20 (3.85)  0.86 (2.48)  0.93 (3.86) 
      
Note.  Self = Self-report; OBSV = Observer-report; DIFF = self-observer discrepancy 
scores; GMI = Global Measure of Impairment; COG = Cognition; ATT = Attention; 
MEM = Memory; FRU = Frustration; LV = Learning/Verbal; ACD = Academic skills. 
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Table 8. Simple Correlations Between the Criterion and Predictor Variables  
 Criterion Variables 
Predictor  
Variables Work  Relationships ILS 
      
 
GMIDIFF .16 .34** .42**  
COGDIFF .14 .28** .42** 
ATTDIFF .48** .54** .70** 
MEMDIFF .46** .50** .69** 
FRUDIFF -.63** -.45** -.64** 
L-VDIFF .24* .32** .39** 
ACDDIFF -.35** -.20* -.32** 
 
LOC -.21* -.48** -.39** 
GCS .28** .48** .41** 
     
Note.  ** significant at p  VLJQLILFDQW DW S 
GMIDIFF = Global Measure of Impairment self – observer difference score, COGDIFF = 
Cognitive self – observer difference score, ATTDIFF = Attention self – observer 
difference score, MEMDIFF = Memory self – observer difference score, FRUDIFF = 
Frustration tolerance self – observer difference score; L-VDIFF = Learning/Verbal self – 
observer difference score; ACDDIFF = Academic skills self – observer difference score; 
LOC = loss of consciousness in hours; GCS = Glasgow Coma Scale Score; ILS = 
Independent Living Skills. 
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Table 9. Testing for Multicollinearity in Multiple Regression: Assessing Tolerance and 
VIF Values  
  
 
Variable Tolerance Variance Inflation (VIF)  
 
Gender  .65  1.54  
Age in years .63  1.53 
Education  .60  1.67 
TSI .46 2.16 
LOC .05  20.02 
GCS .06  17.14 
GMIDIFF .22 4.65 
GMIINTER .21  4.89 
    
Note. TSI = Time Since Injury in months; LOC = loss of consciousness in hours; GCS = 
Glasgow Coma Scale Score; GMIDIFF = Global Measure of Impairment self-observer 
difference score (Appraisal Accuracy); GMIINTER = Interaction between GMIDIFF and 
Injury severity. 
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Table 10. Testing for Multicollinearity in Multiple Regression: Using the Condition Indices and 
Decomposition of Coefficient Variance Matrix  
 
  Proportion of Coefficient Variance   
Dimension Eigenvalue  Index Intercept GEN  AGE EDU  TSI  LOC  GCS  GMI INTER 
1  6.48 1.00  .00 .00 .00  .00 .00 .00 .00 .00 .00 
2  1.92 1.84 .00 .00 .00  .00 .00 .00 .00 .00 .00 
3  .28 4.78 .00 .00 .00  .00 .43 .00 .00 .03 .09  
4  .12 7.40 .00 .01 .00  .00 .17 .00 .00 .83 .46 
5  .10 8.03 .01 .03 .26  .00 .00 .01 .01 .00 .10  
6  <0.1 9.85 .00 .63 .03  .00 .03 .01 .01 .04 .20 
7  <0.1    16.25 .09 .33 .51  .19 .21 .00 .01 .03 .02 
8  <0.1 29.41 .80 .00 .17  .78 .12 .02 .01 .01 .00 
9  <0.1 43.94 .11 .00 .04  .02 .04 .96 .94 .00 .09  
                
Note. GEN = Gender; EDU = Education in years; TSI = Time since injury in months; 
LOC = Loss of consciousness in hours; GCS = Glasgow Coma Scale score; GMI = 
Global Measure of Impairment, appraisal accuracy; INTER = Interaction between 
GMI and injury severity. 
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Table 11. Multiple Regression Analysis for the Prediction of Change in Work Status   
 
Variable B weight Beta Value t-Value Significance 
     
Gender .46 .13 1.14 .26   
Age in years <.10 .07 .61 .54 
Education in years .14 .17 1.31 .19 
TSI (in months) <.10  .16 1.30 .20 
FIM .52  .13 1.18 .24 
Age at time of injury <.10  .03 .26 .80 
GCS Score .20  .53 4.14 .00* 
GMI DIFF <.10  -.07 -.67 .50 
Severity*GMI  <.10 -.69 -3.73 .00*  
Note.  Results of multiple regression: R2 = 0.28; adjusted R2 = 0.21. 
* significant at p<.01. 
TSI = Time since Injury in months; FIM = Functional Independent Measure; GCS = 
Glasgow Coma Scale; GMI DIFF = Global Measure of Impairment Difference Score 
(appraisal accuracy); Severity*GMI = interaction term. 
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Table 12. Multiple Regression Analysis for the Prediction of Change in Interpersonal 
Relationships   
 
Variable B weight Beta Value t-Value Significance 
      
Gender .27 .14 1.34 .18   
Age in years -<.10 -.07 -.69 .49 
Education in years .15 .33 2.79 .01 
TSI (in months) <.10  .13 1.14 .26 
FIM .30  .13 1.36 .18 
Age at time of injury -<.10  -.09 -.89 .37 
GCS Score .14  .68 5.77 .00* 
GMI DIFF <.10  .01 .04 .97 
Severity*GMI  <.10 .08 .46 .64   
Note.  Results of multiple regression: R2 = 0.40; adjusted R2 = 0.35. *p<.001 
TSI = Time since Injury in months; FIM = Functional Independent Measure; GCS = 
Glasgow Coma Scale; GMI DIFF = Global Measure of Impairment Difference Score 
(appraisal accuracy); Severity*GMI = interaction term. 
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Table 13. Multiple Regression Analysis for the Prediction of Change in Independent 
Living Skills    
 
 
Variable B weight Beta Value t-Value Significance 
     
Gender .39 .13 1.27 .21   
Age in years <.10 .00 .04 .97 
Education in years .20 .27 2.35 .02 
TSI (in months) <.10  .16 1.36 .18 
FIM .54  .16 1.61 .11 
Age at time of injury -<.10  -.03 -.26 .79 
GCS Score .17  .56 4.72 .00 
GMI DIFF <.10  .53 2.92 .00 
Severity*GMI  -<.10 -.41 -2.43 .02  
Note.  Results of multiple regression: R2 = 0.39; adjusted R2 = 0.34. 
TSI = Time since Injury in months; FIM = Functional Independent Measure; GCS = 
Glasgow Coma Scale; GMI DIFF = Global Measure of Impairment Difference Score 
(appraisal accuracy); Severity*GMI = interaction term. 
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Table 14. Stepwise Regression Analysis for the Prediction of Change in Work Status  
 
Variable B weight Beta Value t-Value Significance 
     
GCS .24  0.65 5.46 .000 
Memory -<0.10  -0.56 -4.69 .000  
       
Note.  Results of multiple regression: R2 = 0.24; adjusted R2 = 0.22. 
GCS = Glasgow Coma Scale score; Memory = Memory appraisal accuracy. 
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Table 15. Multiple Regression Analysis for the Prediction of Change in Independent 
Living Skills    
 
 
Variable B weight Beta Value t-Value Significance 
     
GCS 0.19  0.63 5.25 .000 
Memory -<0.10  -0.32 -2.64 .01  
       
Note.  Results of multiple regression: R2 = 0.23; adjusted R2 = 0.21. 
GCS = Glasgow Coma Scale score; Memory = Memory appraisal accuracy. 
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APPENDIX B: STUDY MEASURES 
 
 
 
 
Demographics / Information Sheet  
 
I.D. #:      Today’s Date:     
 
Date of Birth:      
 
Age:    
 
Gender:  M  /  F  
 
Ethnicity:      
 
Date of Injury:      
 
Highest Level of Education Completed:     
 
Are you currently employed?  Y  /  N 
 
   If yes, please answer the following questions: 
 
a. What is your current occupation?         
 
 
b.  How many hours per week do you work?      
  
 
Were you under the influence of alcohol/drugs when your accident occurred?  Y /  N 
 
Are you currently involved in litigation related to your accident?  Y  /  N 
 
Do you receive disability payments/worker’s compensation, etc. as a result of your 
injury?  Y  /  N 
 
What is your relationship to the individual you’ve asked to participate in the study?     
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Injury Severity Rating Form 
1. Date of injury      
2. How long was the patient unconscious/in a coma?       
3. Did he/she go to the hospital?  Y   /   N 
4. How many days was the patient in the hospital?       
5. On what date was he/she discharged from the hospital?      
6. Did the patient go to a rehabilitation hospital?  Y   /   N 
7. How many days was he/she in the rehabilitation hospital?      
8. On what date was he/she discharged from the rehab. hospital?     
9. What special events occurred during the entire time he/she was hospitalized? 
        
         
10.  Does the patient remember 
a. Being taken to the hospital?    Y   /   N    
b. Being in intensive care unit?     Y   /   N 
c. Being on the ward in the hospital?    Y   /   N 
d. Being taken to the rehab. hospital?    Y   /   N 
e. Going home from hospital?     Y   /   N 
f. Special events during his/her hospitalization?  Y   /   N 
  
11. Was the brain injury categorized as “Mild”, “Moderate”, or “Severe”?   
      
12. What was the Glasgow Coma Scale (GCS) score (if known)?  _________ 
 
     90   
 
Functional Independence Measure 
 
7 - Complete Independence (No Helper) 
6 - Modified Independence (uses a device, but does not require a helper) 
5 - Supervision 
4 - Minimal Assistance (75% or more of the time does not require a helper) 
3 - Moderate Assistance (50% or more of the time requires a helper) 
2 - Maximal Assistance (25% or more of the time requires a helper) 
1 - Total Assistance (always requires a helper) 
 
Using the key above, circle the number that best describes his/her level of 
independence for each of the categories below. 
 
1. Eating 1 2 3 4 5 6 7 
  
2. Grooming  1 2 3 4 5 6 7 
  
3. Bathing 1 2 3 4 5 6 7 
   
4. Upper body dressing 1 2 3 4 5 6 7 
  
5. Lower body dressing 1 2 3 4 5 6 7 
  
6. Toileting 1 2 3 4 5 6 7 
  
7. Bladder Management 1 2 3 4 5 6 7 
  
8. Bowel Management 1 2 3 4 5 6 7 
  
9. Transfers to bed/chair/ 1 2 3 4 5 6 7 
wheelchair   
10. Transfers to toilet 1 2 3 4 5 6 7 
  
11. Transfers to tub/shower 1 2 3 4 5 6 7 
 . 
12. Walking 1 2 3 4 5 6 7 
  
13.  Propelling a wheelchair 1 2 3 4 5 6 7 
 
14. Going up or down stairs 1 2 3 4 5 6 7 
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